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The Greater New York Commission received, on Oct. 
15, a report from its President, Mr. Andrew H. Green, 
setting forth the views of the Commission upon the 
advantages of the proposed consolidation. The limits 
of the proposed greater city were largely determined 
by natural topographical features and the advisability 
of including the Pelham Bay and the Bronx Parks, the 
one of 1,756 acres and the other of 661 acres. The area 
to be joined under one government would comprise 
317.77 sq. miles, with a population of over 3,000,000. 
The advantages of consolidated governmental machin- 
ery for this area include all public improvements, one 
police jurisdiction, one health control, fewer office 
holders to pay, less costly administration and a fresh 
impetus to generally advantageous development. The 
chief disadvantage of the present separate contro) is 
that each section works out its own special develop- 
ment, according to its own interests and regardless of 
its neighbors. 


The Lake Erie & Ohio River canal board, appointed by 
the President to investigate and report upon the 
feasibility of connecting these waters by a ship canal, 
is made up as follows: Gen. O. M. Poe, Capt. W. L. 
Marshall, and Col. Amos Stickney, all of the Engineer 
Corps, U. S. A. Capt. Samuel Bachtel, Chief Engineer 
of the Ohio State Board of Public Works, has been re- 
tained by this board, with a view of supplying all data 
contained in his office and found in the state surveys. 
The canal contemplated would be 70 ft. wide and 7 ft. 
deep; but in view of the 14-ft. depth in the Welland 
Canal, a deeper channel is favored by those who look 
upon the project from a military standpoint and as a 
means of admitting war vessels to the lakes in an 
emergency. 


The Delaware and Chesapeake canal route is to be 
examined into and reported upon by a board of civil 
engineers and a representative of the U. 8S. Navy, in 
accordance with a provision in the River and Harbor 
bill authorizing the President to appoint this board to 
select a route between the two bays which shall give 
“the greatest facility for commerce and be best adapted 
to national defense.” As announced on Oct. 9 by 
Secretary of War Lamont, this board will be made up 
of Chief of Engineers Gen. T. Lincoln Casey, Col. W. 
P. Craighill, U. 8S. Engineers; Capt. George Dewey, 
U. S. N.; Mr. Mendes Cohen, past president Am. Soc. 
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Cc. B., and Mr. J. Porter Alexander, C. E., 
nah, Ga. 


of Savan 
This board ‘vill report to the next Congres 


Henuepin Canal contracts for the second 4-mile 
section, have been awarded to Wm. Callahan, of Omaha 
and James Carroll, of St. Louis. The 
umount of the contracts is $150,000. The 
has 200 men at work laying a railway, 7 miles long, 
along the canal right-of-way; this road will be ex 
tended as the work progresses and will be used 
transporting timber and stone. About 1,000 men 
said to be at work on the first 4-mile section. 
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liighway improvement 
tried with success by 


by contract labor has been 
Bedford County, Va. In 1802 
the work was commenced with 15 convicts from the 
state penitentiary and the offenders in the county and 
town jails. On account of the almost impassable con- 
dition of some sections of the roads, the plan has been 
to move from place to place to give benefits at once 
Wherever feasible the 
but most of the improvement been in making 
dirt roads, which can be rendered permanent with a 
small amount of additional work. The total cost of the 
improvement between $100 and $125 
per mile, and about three miles a month are covered. 
In all, the work cost about $4,000 a year, and at the 
present rate in a few years the county will have an ex 
cellent highway system. After the work is completed 
it is estimated that, with systematic working, the 
roads can be maintained at an annual expenditure of 
$1,000. 35 cts. a day to keep, 
less than half the price of independent labor, and a 
jail wagon is provided, 
full day's work. 


roads have been 
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The policy of municipal ownership of conduits for elec 
trical wires has been reported upon by a joint committee 
of the board of public works of New Bedford, Mass., 
the committee including Mayor Stephen A, Brownell, 
Mr. Edmund Wood, and Superintendent of Public 
Works Albert B. Drake, M. Am. Soc. C. E. This com- 
mittee visited various large and studied the 
working of the systems in use, and arrived at the 
conclusion that it would not pay New Bed 
ford to undertake the construction of such conduits, 
especially if they were made’ large enough at first to 
provide for all wires likely to be laid in them for 
number of years. The committee recommends that 
franchises granted to any company desiring to 
build conduits, but so granted as to secure to the city 
the control All plans should be approved before 
being carried out; the corporations should agree to 
comply with all city rules and regulations; it should 
be made liable for all damage to gas and water mains 
and pipes, sewers, etc.; it should repair all disturbed 
street surface for a period enough to provide 
against settlement; furnish a sufficient bond to the 
city for faithful performance, and obtain proper per- 
mits before disturbing any street. It should be made 
clear to them that no exclusive right is granted by 
the city, preventing a grant of similar privileges to 
other companies in the same street; the city should 
have free use of conduits for its own service; and, 
finally, the companies should agree to remove all live 
wires from the district covered by the franchise within 
a certain time. There is to be no sale or transfer of 
franchise without the city’s permission. The 
was accepted. 
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The most serious railway accident of the week was 
a crossing collision near New Orleans, La., Oct. 14, in 
which 15 persons were injured, some seriously. The 
wreck was at the junction of the Louisville & Nash- 
ville and New Orleans & Northeastern tracks, about 
two miles from the city. The trains in collision were 
the Louisville & Nashville R. R. and the East Louisiana 
R. R. excursion trains for Covington, both filled with 
pleasure-seekers. The engineman of the Louisville & 
Nashville R, R. train says he stopped before reaching 
the crossing, and his statement is substantiated by that 
of the passengers on his train, who say that he blew 
the whistle as a warning that he was going ahead, but 
received no response. The consequence was that the 
other train struck his at the crossing. T. P. Simpson, 
engineman of the East Louisiana R. R. train, is under 
arrest, charged with criminal negligence. He 
that his brakes refused to act. 


claims 


A locomotive boiler explosion occurred Oct. 12 on the 
Montclair branch of the Delaware, Lackawanna & 
Western R. R., just as the engine was starting from 
Glen Ridge station with a passenger train. From in- 
formation received it appears that the side sheet of the 
firebox blew out, owing probably to defective staybolts. 
The boiler rose higher than the top of the car and 
turned over as it fell, crushing the fireman under the 
wreck. The engineman was fatally injured and died in 
a few hours. 


A break occurred in the west bank of the new reser- 


809 
voir at Lancaster, 


Pa., Oct. 14, and nearly all ite con 
about 


10,000,000 gallons, escaped. The break is 
said to have been from top to bottom, but the water 
escaped gradually, and flowed in a direction away from 
the city, ind fields being badly washed, but no 
buildings damaged. The water spread out over a wide 
territory. This is the second and serious break, 
occurred near the gate house. The Knolbrook 
dam, at Jermyn, Pa., broke Oct. 10, and considerable 
damage was done by the flood. 
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An explosion of 27 boilers out of a battery of 36 at 
the Henry Clay colliery, Shamokin, Pa., oceurred Oct 
Ll, killing five men and injuring six, two of them se 
riously. 
unfit for 
disaster 


The other boilers were so damaged as to be 


use. No reason has been given for the 


ee 
Two palace cars 
street railway, 


have been put 
of Boston. They are to be specially 
chartered by “trolley parties,’’ the latest development 
of social outings, andalso for ball, theater or wedding 
parties. These cars are handsome and expensive 
structures, with upholstered chairs facing the center 
aisle, curtains, brass fittings, ete. The car 
bodies are 20 ft. long by 7 ft. 4 ins. wide, with 25-HP 


motors each.” They were built by J. M. Jones’ Sons, of 
Troy, N. ae 


on the 


West End 


frescoes, 


Irregularities are charged in the construction of the 
Queen Lane reservoir for the Philadelphia water 
works. Mayor Stuart has appointed a committee of 
experts to investigate the matter and this committee 
is now at work. It is made up of Messrs. John A 
Wilson, M. Am. Soc. C. E., of Wilson Bros.; J. J. de 
Kinder, M. Am. Soc. M. E., and Alphonse Feldpauche. 


The battle-ship “Indiana” is now being armored with 
Harveyized steel plates, at Cramps’ shipyards, in 
Philadelphia. Two 18-in. plates put in place last week 
weighed 33 and 37 tons each. Each was 7% ft. deep 
and 10 ft. long. The other plates are being placed as 
rapidly as possible, and it requires only 40 minutes 
for the monster floating crane used to pick up and put 
in place one of these plates. 

—_——_ 

The intake crib for the four-mile water-works tunnel 
at Chicago, IIL, was completed Oct. 11, at a total cost, 
exclusive of the tunnel work proper, of $560,000. Al 
though incomplete, the crib has been in use since the 
completion of the tunnel in 1892, 84,000,000 gallons 
daily being now pumped through it. A full descrip- 
tion of the intake and tunnel was published in our 
issues of July 5, 1890, and Sept. S and 15, 1892. The 
work, previous to 1892, of the late 
Bernhard Feind, M. Am. since that 

John Ericson, Engineer, has 


was in charge 
Soc. C. E., and 


time Mr. City 


had charge. 


Assistant 


A second-class aluminum torpedo boat has been built 
by Yarrow & Co., England, for the French govern 
ment. The boat is 60 ft. long, 9 ft. 3 ins. beam, and on 
her trial trip made 2014 knots per hour, under forced 
draft. With all her machinery on board and water 
in the boilers to a working level the boat weighs ¥ 
tons, or 2 tons less than similar English torpedo boats 
of steel. The hull alone $5,000, and this cost 
would be objectionable in larger vessels; though it Is 
estimated that if the hull of the 27.6 knot torpedo 
boat-destroyer ‘‘Hornet,’’ built by the same firm, had 
been made of aluminum she would have attained a 
speed of 30 knots. One noticeable feature on the trial 
trip of the aluminum boat was the absence of the un 
pleasant tremor which usually accompanies the run 
ning of triple-expansion engines at from 580 to 600 
revolutions per minute. This wus due, of course, to 
the method of balancing the engines, not to the ma 
terial of the hull. 


The sheathing the bottoms of our 
steel ships is again attracting the attention of our naval 
authorities. The reports of the commanders of our 
new ships show the remarkable difference in speed 
and coal consumption resulting from fouling, and in 
cidentally the inconvenience and cost of frequent docking 
required by our ships in tropical waters. The “Ben- 
uington,”’ in two successive trips of 688 miles between 
Acapulco and Libertad, made with a comparatively 
clean and a foul bottom, shows the following record: 
First trip, made in 86 hours at an average speed of 
7.85 knots, with 67 tons of coal consumed at $21.70 per 
ton, or $1,453.90 for the trip; second trip, average 
speed 6.20 knéts, with 129 tons of coal consumed, cost- 
ing $2,799.30. In the one case one ton of coal was 
equivalent to a run of about 10 miles, and in the second 
ease to 5.33 miles. Other records show similar re 
sults; and in the case of the U. S. 8. ‘““Newark,’’ on the 
Montevideo station, yellow fever making it inadvisable 
to dock at Rio Janeiro, she proceeded to Capt Town, 
Africa, at great expense and the loss of months from 
her regular station. Experts contend that it would be 
well to have some sheathed or composite gunboats for 
tropical service. England has many warships of this 
type. 


cost 


advisability of 
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RAPID TRANSIT RAILWAYS IN BURO- 
PEAN CITIES.* 


By Wm. Barclay Parsons, M. Am. Soc. C. E. 
(With inset.) 


At a meeting of your Board, held July 17, 1894, a 
resolution was passed instructing the Chief Engineer to 
proceed to “Great Britain and Europe to study the 
eeyeral systems of rapid transit in use in foreign cities 
and report thereon to this Board.” 

Pursuant to this resolution, I have inspected the sev- 
eral railways in operation and under construction in 
London, Glasgow, Liverpool and Paris. Pending the 
writing of such a report as the importance of the sub- 
ject demands, the following preliminary statement is 
made, giving the leading constructive features of the 
several foreign lives. 


London. 

There are now in operation in London three under- 

ground railways, the Metropolitan, the Metropolitan 
' District and the City & South London; white there are 
under construction the Waterloo & City Ry. and the 
Blackwall Tunnel. The latter, though not a railway, 
being for vehicles and pedestrians only, merits consider- 
ation on account of its size. In addition to the above, 
the following underground railways are proposed: Cen- 
tral London, Waterloo & Baker Street, Great Northern 
& City, and Hampstead & Charing Cross. 

The first attempt made anywhere to carry out rapid 
transit railroads was commenced in London in 1853, 
when powers were obtained to build a line 24% miles 
long from Edgware Road to King’s Cross, from which 
commencement grew the two lines now known as the 
Metropolitan and the Metropolitan District railways, 
which operate their trains over 102.9 miles of road, as 
follows: Metropolitan owns 50.4 miles, operates over 
13.6 miles; District owns 13.0 miles, operates over 21.0 
miles; Metropolitan and District jointly own 4.9 miles; 
total,’ 102.9 miles. 

It was at first intended that these lines should be 
confined exclusively to a local business, in the same 
way that the elevated railways in New York are oper- 
ated, without direct communication with other lines. 
The roads, however, did not prove to be very profitable, 
and additional revenue was sought by making connec- 
tion with the trunk lines for the interchange of passen- 
gers, or to permit the other railways to run their own 
trains into the heart of London, while the underground 
companies began to develop a suburban business by ex- 
tending their own lines out of London, or by running 
their own trains over ‘other railways. 

The construction of both of these lines is similar, but 
subject to great variations, being in places under the 
streets, and elsewhere under private property, or in the 
suburbs, upon it. The method of construction, even 
along the busy streets, unless great depth necessitated 
tunneling, was by “cut and cover’’—that is, by open 
excavation, the surface of the street being afterwards 
restored. The section of the covered portions, whether 
built as a tunnel or by ‘‘cut and cover,” is in nearly all 
cases that of a brick arch, a type of which is shown in 
Fig. 1. Where headroom was limited, a section was 
adopted, as shown in Fig. 2, with masonry side walls 
and iron cross-girders, with brick jack-arches turned 
between them. 

The stations vary greatly in appearance and plan; 
some of them are entirely underground, as shown by 
two types, the Baker St. Station and the Cannon St. 
Station, in Figs. 4 and 5, the former being a _ brick 
arch spanning the platform and tracks, while, in the 
latter, where headroom was limited, resort was had to 
girder construction. 

No attempt was made to give the stations a pleasing 
appearance; in faci, any such attempt would have been 
rendered ineffective by the engine smoke and the hide- 
ous advertising signs with which the station walls in 
England are covered. The general effect of the stations, 
however, has been improved by giving them, their plat- 
forms and their stairways, generous proportions. The 
minimum platform length is 300 ft. and the width is 
about 16 ft.; while the stairs are generally 8 ft. wide, 
the rate of ascent being agreeably easy. 

Both of these railways are operated by steam loco- 
motives, discharging the products of combustion di- 
rectly into the tunnel, which is without any system of 
artificial ventilation. The bad effect of this arrange- 
ment is minimized as much as possible by burning tbe 
best quality of coal, which is free from sulphur and 
makes but little smoke. 

The engines used are of a condensing type, of 
such design that when running in the tunnel 
the steam instead of being blown through the stack, 
as is done in the ordinary locomotive, is conveyed back 
into a water tank and there condensed, so that al- 
though the smoke and the products of combustion are 
allowed to escape into the air, exhaust steam is not, and 
the air is thus kept drier and less disagreeable than it 
would be if the ordinary type of locomotive were used. 
The engine drivers are instructed to refrain as much 


* A report to the Rapid Transit Commission of New 
York city. 
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a3 possible from working the engines hard in the cov- 
ered portions of the line. 

In spite of these precautions, however, the air in the 
tunnel is extreme!y offensive. In order to reduce the 
vitiation as much as possible, the lines have been so 
constructed as to utilize every available opportunity to 
introduce an open cut. In those portions where the 
line passes along the busy streets and where an open 
cut is an impossibility, blow-holes or small openings 
have been made, through which some foul air can es- 
cape and fresh air can be sucked in by the passage of 
trains. The stations have also been left uncovered 
wherever it could be done, and where they could not be 
60 arranged, a great point has been made to have a 
small section of open cut immediately preceding .and 
following the stations. 

To ascertain the cost of these lines is very difficult. 
The capital invested is as follows: 


Metropolitan. District. 
Nn sis hinglte mandate cbs oe £3,309, 999 £2,042,575 
8 See 3,610,113 3,508, 244 
Common stock ..........:. 5,281,830 2,250,000 
NOE cote oss ching’ £12,201,942 £7,7530,819 


giving a total of £19,952,761, or an average for the 
63.8 miles of road owned of £312,740 per mile. This 
amount, however, does not represent the cost, as the 
stock was sold at prices varying all the way from 20 
to 140. 

It can be stated approximately that the ordinary two- 
track tunnel or covered way cost for construction alone, 
exclusive of land, land damages, equipment and legal or 
other expenses, from £200,000 to £250,000 per mile; 
while expensive portions, such as the Cannon St. line, 
where the work was carried on under one of the busiest 
streets in London, cost for construction alone, exclu- 
sive of all other expenses, £400,000 per mile, and it is 
probable that with the other items added the cost for 
that mile was not far from £1,000,000. This portion of 
the line was constructed in the manner flustrated in 
Figs. 6 and 7. The street is narrow, being but 49 ft. 
from house to house, with a 30-ft. roadway. Operations 
were commenced by laying a timber platform across 
the street, stout enough to carry the very dense traffic. 
The rail level being considerably below the house foun- 
dations, the front house walls were next underpinned 
to the required depth. Trenches were then sunk along 
the curb line and enough earth removed from the cen- 
ter of the street beneath the timber platform to per- 
mit the roof arch to be turned. This done, the remain- 
ing core was removed and the invert laid, compleiing 
the tunnel. Finally, the street surface was restored. 
The illustrations show the several steps and also the 
manner of handling the pipes and sewers. 

In 1884 powers were obtained by the City & South 
London Ry. Co. for a line to be built from a point in 
the city near the Monument, under the river Thames, 
to Stockwell in South London, a distance of 3.5 miles, 
which railway was completed and put in operation in 
December, 1890. 

This line is interesting for two reasons: First, it 
was built by a totally different method of construction 
from the other London railways; second, it uses elec- 
tricity for its motive power. This road was designed 
by Mr. J. H. Greathead, and consists of two cast iron 
tubular tunnels, one of which is shown in Fig. 8. 
These tubes are at a distance of from 40 to 80 ft. be- 
neath the surface, following generally the lines of the 
streets, and nearly always on the same level, distant 
a few feet from each other. In one street, however, 
which was so narrow as to prevent the tubes from be- 
ing driven side by side without encroaching upon pri- 
vate property, one tube was depressed and carried be- 
neath the other. 

The tunnels were built by means of circular shields. 
The stations, seven in number, are also circular; the 
five intermediate ones being double, where the railway 
tunnel was enlarged so as to accommodate a train and 
platform. Access to the station platforms, which are 
at a depth of about 50 ft. from the street, is by ele- 
vators. 

According to the company’s report the road has cost 
£839,970, or an average of £267,000 per mile. The road 
is operated from 6 a. m. to 11:30 p. m., with a headway 
in the busy portion of the day of about four minutes. 
The fare is 2d. for any distance, and is paid on en- 
tering the station, the number of passengers being reg- 
istered by a turnstile. During the year ending June 
30, 1894, 6,476,505 passengers were carried. 

Ventilation is secured automatically by the piston 
action of the trains, which nearly fill the tunnel, so 
that each train propels in front of it a column of air, 
which finds its way to the street through the stairways 
or elevator shafts, while the same train is sucking 
down through the preceding station a similar amount 
of fresh air. Inasmuch as the motors are electric, and 
the only fouling of the air is that due to the passen- 
gers, the amount required to be changed per minute 
is small. The air in the stations is quite fair, al- 
though susceptible of further improvements. 

This road has received the warmest commendation 


and also the most stringent criticism. The fact of a 
railroad’ tunnet with a comfortable atmosphere has led 
the optimistically inclined to overlook all faults, while 
the pessimistic observer, impressed with the defects 
and discomforts, failed to appreciate any success. The 
real condition lies between the two. The cars are 
small, badly ventilated and lighted, hard riding and 
noisy, These defects are due in part to faults in con- 
struction which were forced on the company. When 
the work was undertaken, one of the objects was to 
demonstrate the feasibility of the method of construc 
tion. Financial resources being limited, the smalles: 
possible tunnel section (10 ft. 2 ins. in the clear) was 
adopted in order to save expense. A car that can be run 
in such 4 tube is too small for comfort; while the re- 
stricted internal area gives a limited number of cubic 
feet per passenger, so that the air in the cars is 
quickly fouled. In fact, with few passengers, a rise of 
2° in temperature was noticed in a run of only half 
a mile between stations. The cars fitting the tunne! 
closely prevents the use of either clere-stories or ex- 
ternal ventilators, so that the changing of the air in 
the cars is ditticult. There is considerable noise, which, 
though objectionable, is not enough to prevent con- 
versation. The greater part of this noise is due to the 
projecting ribs of the cast iron lining plates, which 
stand out over 3 ins., forming rings every 1 ft. 7 ins. 
These projections catch the air currents and set up 
noise vibrations which are echoed and re-echoed from 
all the other rings. Were the sides of the tunnel 
smooth, these sounds would largely disappear. This js 
demonstrated in one place where the tunnels are driven 
through wet ground, and the lower half of the tubes 
are lined with concrete flush with the flanges to pre 
vent their being broken in case of a derailment. To 
one riding on the motor the diminution in noise at this 
point is noticeable. In all the railways proposed to be 
built in London according to this method of construc- 
tion, the defects mentioned will be obviated or reduced 
by using larger tubes. 

It is a common fear that a tunnel road will present 
such differences in temperature as to be disagreeable, if 
not dangerous. On this point I made some observations 
with a thermometer in the various tunnels inspected. 
In some of those operated by steam, there was actually 
a rise in temperature, due of course to the locomotives. 
In the City & South London, however, where there is 
no heat in the tunnel, except from electric lights and 
the animal warmth of the passengers, the temperature 
of the stations was 67° to 68° with a temperature of 
69° at the surface, showing that the air was changed 
sufficiently often to prevent any great loss of heat. 

The most interesting part of this line is the electrical 
motive power. When construction was undertaken, it 
was proposed to move the trains by cable, so thar 
heavy gradients were permitted, the maximum being 
3.33% for a length of 462 ft. The advance in electrical 
traction, however, led to its substitution in place of 
the cable. 

The electric power house is located at one end of the 
road and contains eight boilers, carrying a pressure of 
140 Ibs., with four compound non-condensing engines 
of 400 I. HP. each, driving four Edison-Hopkinson dy- 
namos, capable of giving a current of 450 amperes at 
500 volts. 

There are four feeder lines, two of which are con- 
nected with the working conductor at a distance of 
12,800 ft. from the generating station. Two are coup‘ed 
in parallel as far as Stockwell, and then one is contin- 
ued to the Oval, where it is connected with the work- 
ing conductor at a distance of 4,330 ft. The working 
conductor is a mild steel channel, weighing 12 Ibs. 
per yd., carried on glass insulators set between the 
rails, which are used for the return current. 

The locomotives, of which the company possesses 16, 
weigh 131% gross tons, and haul a train consisting of 
three cars, each car being 82 ft. long and seating 32 
passengers. The average speed from terminus to ter- 
minus, including stops, is 11% miles per hour, or, ex- 
cluding stops, 13% miles; while a maximum speed of 
20 to 25 miles is reached between stations. The en- 
gines are sufficiently powerful to haul five cars instead 
of three under the same conditions. 

The electrical plant was installed under a guarantee 
from the contractors that the cost of working was not 
to exceed 3.5d. per train-mile for a service of 14,800 
train-miles per week, or 6.3d. for 8,247 miles, which 
figures were to cover the entire cost of operating the 
generating plant, supervision, fuel, and the cost of 
maintenance of the electrical conductors and locomo- 
tives, but not the drivers’ wages. The traffic now aver: 
ages 8,769 train-miles per week. During the ha‘f-year 
ending June 30, 1894, the total expense connected with 
the locomotives and generating power, including ~ 
wages, supplies and repairs for a mileage of — 
miles, amounted to £5,894, an average cost of 6.22d. per 
train-mile. Deducting 2d. per train-mile for aos 
wages, the cost of each mile is 4.22d. to be compar 
with the guaranteed figure of 6.3d., although the trains 
are 30% heavier than the original contract called for. 

é 
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In my full report I expect to make a comparison be- 
tween these figures and those of steam rai!ways, which 
will make a very favorable comparison in favor of elec- 
tricity. The item of repairs has been very low, al- 
though the electrical machinery was put in some few 
years ago, when the present high degree of efficiency 
had not been reached. Up to Jan. 28, 1894, two of the 
engines built by Mr. Siemens had made a mileage of 
59,221 and 49,580 miles, respectively, without any re- 
pairs being necessary. 

The Blackwall Tunnel, to connect the north and south 
banks of the Thames, just east of Greenwich, is in- 
tended for vehicle and pedestrian travel. Although not 
a railway line, it is being built by methods similar to 
those used In railway construction, and is of such 
large size and importance that it can be properly con- 
sidered here. In section it is to be circular, with a 
diameter in the clear of 34 ft. 3 ins., with a roadway 
of 16 ft. and two sidewalks of 3 ft. 1% ins. each. The 
total length Is 6,200 ft., of which 1,735 ft. form open 
eut approaches, 1,382 ft. are cut and cover, and the 
balance of the distance is being tunneled by means of 
a shield. The diameter of the cutting edge of the 
shield is 27 ft. 8 ins., the largest shie'd ever used. The 
construction of the tunnel portion will consist of cast 
iron plates bolted together, the internal portion being 
lined with glazed brick. The portals and open cut ap- 
proaches will be finished with brick and cut stone. The 
contract price for the work is £870,000, but extras and 
changes will probably bring the cost up to £1,000,000.* 

Of the proposed railways, the most promising is the 
Waterloo & City, a line 1.58 miles long, to run from 
Waterloo Station on the south side of the Thames. 
thence under the river along Queen Victoria St. to 
the Mansion House. It will be operated and practic- 


ally owned by the London & Southwestern Ry.. 
and is intended to carry the latter’s passengers 
from the Wate-sloo terminus to the “City.”") The 
line is to be double, each track In a east iron 
tube, a section of one being shown in Fig. %. 
An inspection of the diagram will show that 
the faults of the City & South London tunnels 
have been avoided by increasing the diameter 


to 12 ft. 1% ins., instead of 10 ft. 2 ins., and by making 
the interior smooth with concrete. The tubes are to be 
side by side, 17 ft. 6 ins. c¢. toe. At the Waterloo end, 
the bottom of the tunnel will be 27 ft. 6 ins. beneath 
the street surface, and at the Mansion House 65 ft.. 
while the maximum denth will be 78 ft. Under the 
river there will be 24 ft. of soil above the tubes. In- 
asmuch as clay is found the whole length of the line. 
it is not expected to use compressed air. even under the 
river. Along Queen Victoria St. the rail level will be 
48 ft. 6 ins. beneath the rail level in the District Ry. 
tunnel under the same street. The maximum gradient 
will be 1.67% for about half a mile. while the sharpest 
eurves have a radius of 330 ft. The station arrange- 
ments have not been decided on, but a contract has 
been let for the two tunnels for a distance of 1.28 
miles for £230,000, a rate of £167,000 per mile, exclusive 
of stations, land, general expenses and equipment. 
Work has already been commenced. The road will be 
operated by electricity, but whether by motors or 
motor cars is not settled. 

The Central London Ry. is projected to run from 
Shepherd’s Bush. thence making connections with the 
West London Extension, Metropolitan and District 
railways, and passing through the districts of Bays- 
water, Paddington, and Notting Hill te Hyde Park, 
and thence under Oxford St. and Holborn to the City, 
with its terminus at Liverpool St. This road is ex- 
pected to provide facilities which the Metropolitan and 
District have failed to do. They circle around the busy 
and congested portion of London, leaving the real 
thoroughfares of traffic in the hands of the omnibuses, 
the competition of which has already been severely 
felt. 

Realizing that urban travel goes in straight and not 
in circular lines, and that to secure traffic the railways 
must follow the same lines, the promoters of the Cen- 
tral London Ry. have laid out their railway along the 
great streets named. The construction of this road has 
not yet been undertaken. but it will be similar to the 
Waterloo & City, just described. The same can be 
said of the Waterloo & Baker St., and the Hampstead 
& Charing Cross. The former is projected to run from 
Waterloo Station under the Thames to the Baker St. 
station of the Metropolitan Ry., via Northumberland 
Ave., Pall Mall, Haymarket, Regent St. and Portland 
Place; while the latter connects Hampstead with 
Oharing Cross, touching en route Euston and St. 
Pancras stations. The Great Northern & City is to 
connect with the Great Northern Ry. at Finsbury Park 
and to carry its suburban trains into the City at Moor- 
gate St. It will differ from other proposed lines in 
that its tunnels will be 16 ft. in diameter in order to 
accommodate the regular Great Northern Ry. carriages. 
Parliamentary powers have been obtained for all the 


* This tunnel has been described and illustrated in 
Engineering News, Sept. 27, 1894, and June 16, 1892. 
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above, and also for an extension of the City & South 
London, and construction can be expected in the near 
future. 

Glasgow. 

In Glasgow there is one underground railway in 
operation and two more, besides a roadway tunnel be 
neath the Clyde River, under construction, all of which 
present Interesting and instructive features. 

The Glasgow City & District Ry. obtained its partia 
mentary powers in 1882, being projected to connect two 
lines of the North British Ry., so that certain of its 
trains could be run through the city. The length of 
the line is 2.365 miles, with four stations. Of this 
distance, one mile was built by tunneling, some of it 
being at a depth of 100 ft.; 3,483 ft. were built by cut 
and cover; 3,042 ft. were in open cut between retain- 
ing walls; 330 ft. were under bridges, and 342 ft. 
were under the Queen St. Station, the main Glasgow 
terminus of the North British Ry. The maximum 
gradient is 1.18 Work was commenced in 1883 and 
the line was opened in 1886. The road is double- 
track, and the general type of construction is a brick 
arch, with a clear span of 26 ft. in rock where no side 
walls were used, and 27 ft. elsewhere. The material 
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the ordinary trains and engines of the North British 
Ry., it is worked by steam locomotives. 

In 1888 a bill was passed authorizing the Caledonian 
Ky. to construct the Glasgow Central Ry., in order to 
give a line directly through the city, connecting with 
its existing lines on the east and west sides. This road 
is 6.4 miles long, all double-track, nearly all of which 
is cut and cover work, except some tunnels at the west 
end, aggregating 4,500 ft. The tunnel section was a 
brick arch, with a concrete invert where the ground 
was soft. The most work done, however, 
the cut and cover portions, especially along 
Trongate St. and Argyle St., the bustest thorough 
fares in Glasgow. The latter street is 75 ft. wide be- 
tween house lines and 45 ft. curbs, with a 
two-track horse railway. The ground on this portion 
of the route being bad, it was decided to keep the 
railway as near the surface as possibie, the top of the 
roof of the tunnel coming in places within 12 ins. of 
the street grade. As the extreme height of the tunnel! 
structure was 23 ft., such an arrangement interfered 
with all the sewers the street, and it was 


interesting 
was in 


between 


crossing 


necessary to reconstruct the sewer system before build 
This was done by locating intercept 
adjacent 


ing the railway. 


ing sewers in siveets substantially parallel 





FIG. 13. STATION WITH 


passed through was very variable, solid rock, shale, clay, 
sand and mud, much of the latter very wet, being en- 
countered. During construction the work was opened 
at 22 different places so as to facilitate progress. Some 
of the tunneling was through rock, but much of it was 
through clay, mixed with sand or mud. The method 
employed was to carry the overlying ground on tim- 
ber supports, which caused in places some settlement 
of the surface. The work in the cut and cover portion 
was the part most interesting. The ground was wet, 
of sand and mud, with a strong inclination to run. 
When the work was commenced by the ordinary 
method of excavating for the side walls, it was found 
that the wet sand ran into the trenches, endangering 
the houses, so that the following plan was adopted, and 
has also been successfully used in the two new roads 
now under construction. Two rows of 6-in. sheet piles 
were driven to clear the external lines of the tunnel 
when built, and the surface of the street was then 
raised and a safety arch of concrete was turned, the 
ends of which rested against the sheet piling. Inasmuch 
as the water could not be pumped without drawing 
sand, a drain was constructed immediately above the 
rock which gradually drained the sand, permitting the 
tunnel to be completed beneath the safety arch and 
between the piles, all of which is shown by Fig. 10. 
When rock did not occur for a bottom, a concrete in- 
vert was turned between the side walls. 

Omitting the open cut portion, the 1.758 miles of 
heavy city underground construction cost, without 
equipment, £588,163, an average of £334,000 per mile, of 
which about two-fifths represents land, right of way 
and general expenses. As this road was built to carry 
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with the railway, so as to catch the flow of waters 
from the north and then to pass these sewers beneath 
the railway at convenient points. Sewers draining the 
houses were rebuilt in duplicate, one on each side of 
the street, connecting with the nearest crose-sewers 
The water and gas pipes encountered {mn Argyle St. 
were one 36-in. water and two 12-in. gas mains, The 
former, with the consent of the city officials, waa re- 
moved and replaced by two 9-in. pipes, one on each 
side of the street, while the two 12-in. gas pipes were 
moved into similar positions. Holes in the webs of the 
cross-girders of the tunnel were left to carry addi- 
tional pipes or electric wires to be laid, if needed, in 
the future. 

In this and other portions of the route where the cut 
and cover method of construction was employed, two 
types of cross-section were adopted; a brick arch (Fig. 
11) where space was limited, and a flat roof section 
(Fig. 12) composed of plate girders with jack-arches, 

Excavation for the side walls was first made along 
the curb lines. At the commencement the trenches 
were protected by sheet piling, but it was found that 
the driving of the piles jarred the abutting houses, so 
that sheathing only was used afterwards. When the 
walls bad been built for some distance, a section of 
the roof would be laid between midnight Saturday and 
5 a. m. Monday, during which times the contractors 
would tear un the roadway, lay the cross-girders and 
jack-arches, and restore the paring. The greatest num- 
ber of girders thus placed in one Sunday was 13, cor- 
responding to a distance of 34 ft. After the roof was 
completed, the unexeavated material was removed from 
beneath it, being elevated by a portable steam Crane 
from a shaft at the side of the street and dumped into 
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carts. Some of the soil was so wet that it had to be 
drained in advance by a circular iron-lined drain 4 ft. 
6 ins. in diameter, driven by means of compressed air 
beneath the tunnel level. This drain lowered the level 
of the ground water from 12 ft. below street grade to 
18 or 19 ft. 

There are 12 stations, of which 4 are in the open, 6 
are partly covered and 8 are completely covered. Fig. 
13 shows one of these with an iron roof. The stations 
are generally 600 ft. long, with two platforms, each 13 
ft. wide. One of the stations has an island platform 
30 ft. wide, The station walls and roofs are lined with 
white enameled bricks. There is, however, no attempt 
at arehitectural treatment or ornamentation, 

The road will be operated by steam locomotives of the 
condensing type, as the trains will come from and go 
to some distance on the surface lines of the Caledonian 
Ky. Blow-holes in:the covered portions will be relied 
on for ventilation, except in one place where for a 
distance of 3,000 ft. it will not be possible to construct 
an opening. At this point a 20-ft. ventilating fan will 
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Cross Section of One Tunnel, 


be erected. The largest stretch between blow-holes or 
other openings will be 1,900 ft., except in a tunnel 
2,800 ft. long at the west end, both ends of which, 
however, will be open. 

The contract price for the work, without equipment, 
is £1,100,000; the sewer and pipe alterations have cost 
£300,000; land and other expenses will amount to about 
£900,000, making a total of £1,900,000, or about £300,- 
000 per mile. 

The Glasgow District Subway is being built for a 
purely local traffic, and has no connection with any 
other road. It is circular in plan, 6% miles long, with 
two tracks, passing under the River Ciyde twice. Gen- 
erally speaking, the line is at a considerable depth be- 
low the surface, and each track is in a separate tunnel. 

In rock the two tunnels have a section as shown in 
Fig. 14, the stations built as per Fig. 15, with one arch 
with a span of 28 ft. covering the tracks and an island 
platform 10 ft. wide. Where the ground is soft, tunnel- 
ing is done by means of a shield, and the two tubes 
are made of cast iron segments, as in Fig. 16. In some 
places where the ground was soft and the tunnel not 
at such a depth as to necessitate tunneling, the method 
of cut and cover shown in Fig. 17 was employed. The 
surface of the street was removed to a depth sufficient 
to lay the concrete arch, which was supported at the 
ends by 4-in. sheet piles, the sewer being rebuilt as 
shown. Work was commenced at the ends of the sec- 
tion so built to remove the soil from beneath the arch, 
and as the ground was wet, compressed air was used. 
The concrete invert was first laid and then the walls 
and center piece were built, underpinning the roof. 

Of stations, there are 15, most of them being at least 
partly open at the top. They are 150 ft. long with 10-ft. 
platforms, and stairways 6 to 8 ft. wide. The plat- 
forms are from 18 to 32 ft. below the street line and 
without elevators. The equipment is to consist of two- 
ear trains, each car 40 ft. long, with end doors and 
longitudinal seats. The motive power will be a cable 
1% ins. to 1% Ins. in diameter, running at a speed of 
15 miles per hour. The novel arrangement in the work- 
ing is that there will be no sidings. At the point where 
the rail level is at the least depth there will be an ele- 
vator, by which the cars can be lowered to or raised 
from the tracks. It is proposed at the opening of opera- 
tions to have but half as many trains as stations, to be 
increased in number as needed. At night, when the 
road stops running, the trains will be left at various 
stations around the circle, where they will be inspected, 
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cleaned and repaired. In the event of a breakdown, the 
following train will push the disabled train to the ele- 
vator to be removed from the line. The cars will be 
lighted by electricity. The fare for any distance will 
be two cents. The motive power being a «able, 
grades as steep as 5%4% have been used. Construction 
was commenced in 1891, and the road will be completed 
during the coming year at a total cost of about 
£750,000, or about £115,000 per mile. 

The Glasgow Harbor tunnel is a large three-tube 
tunnel, built to give a passageway for vehicles and 
pedestrians under the Clyde. On each shore a shaft, 
80 ft. in diameter and 75 #t. In depth, was sunk. Con- 
necting the bottoms of thése shafts are two iron tubes 
16 ft. in diameter and 720 ft. long, which will have a 
paved roadway for vehicles, as shown in Fig. 18. 
Access to and from these tubes will be had by six ele- 
vators In each shaft, which are now being erected by 
the American Blevator Co. It is interesting to note 
that the steel framework for these elevators was made 
by the Passaic Rolling Mill Co., of Paterson, and ex- 
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FIG. 18. GLASGOW HARBOR TUNNEL. 


ported to Glasgow. The third tunnel, for foot passen- 
gers only, is of the same diameter as the other two, 
and starts from the surface on both sides, the inclined 
approaches being stepped. This large work is nearly 
completed, great difficulties having been successfully 
overcome, Compressed air was used with a pressure of 
28-Ibs., in which men worked during four-hour shifts. 
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ure of 500 volts. Three of these engines and dynamos 
can readily operate the railway. The trains consist of 
two cars, each 45 ft. long, seating 16 first-class and 
41 second-class passengers. One of these cars is shown 
in Fig. 19. There are no separate locomotives, one 
truck of each car being a motor truck. At one énd of 
the car is a small compartment containing the gZov- 
erning electrical mechanism. Then follows the second- 
class compartment, and at the other end of the ear ix 
the first-class compartment. Trains are made up so that 
the two first-class compartments come together, with 
electrical compartments at the ends. The train is so 
wired that both motors can be controlled from either 
end. The advantages of such an arrangement are 
many. The weight of the passengers and the cars are 
utilized to give adhesion, so that in the Liverpool! 
train the additional weight of the motors and mechan- 
ism amounts to 6 tons 7 cwt., as against 13% tons for 
the locomotives on the City & South London. In 
operating, this arrangement is especially convenient, 
as no switching or changing of motors is required at 
the terminal stations, 

While the passengers are getting off and on, the 
motor man locks one compartment and with his elec- 
trical handle goes to the compartment at the other 
end of the train and is immediately ready to start on 
the return journey. Fares are 2d. (4 cts.) for second- 
class and 3d. (6 cts.) for first-class passengers, for 
any distance. 

The financial results of electrical working are even 
more satisfactory than in London, due largely to the 
advance in electrical equipment, and the fact that 
water can be obtained for condensing engines in the 
power house. The original specifications called for a 
three-minute service, with an average speed, exclusive 
of stops, of 16 miles, and a maximum speed of 30 
miles per hour. The contractors were to run the 
trains for two years, at a cost not exceeding 344d. per 
train-mile for all expenses connected with the run- 
ning power, At the end of ten months the company 
put an end to the contract and assumed operation, and 
saved money thereby, because during the half year 
ending June 30, 1894, 265,349 train-miles were run at 
an expense of £3,179, or an average of less than 3d. 
The total cost of the steam plant was £37,000, the 
electrical plant £70,000, while the whole road com 
plete averaged £90,000 per mile. 





FIG. 19. CAR OF THE LIVERPOOL OVERHEAD RY. 


The contract price per lineal yard of each tunnel was 
£80, including the excavation and the furnishing and 
setting of the iron lining, which amounted to 12,936 
Ibs. per yd. 


Liverpool, 


On March 6, 1893, the Liverpool Overhead Railway 
was opened for tratiic. This line now has a leagth of 
6.4 miles of double track, running through the Liver- 
pool deck property parallel with the river. In con- 
struction, it is an elevated railway, differing from the 
usual American practice, however, in that it has a 
solid iron floor, composed of steel troughs. The great 
feature of this road is the operation by electricity. 

A power house has been established about mid way in 
the line, where coal is delivered over a branch of the 
Lancashire & Yorkshire Ry. The boiler and engine 
rooms are built under some arches belonging {o the 
latter company, permitting coal to be dumped directly 
into bins over the oilers and fed to the grates by a 
system of mechanical stokers, so that it is never 
tonched by hand. The power plant consists of six 
boilers, 8 ft. by 30 ft., carrying 120 Ibs. steam press- 
ure, 4 compound condensing engines of 400 I. HP. 
each, driving by means of cotton ropes four dynamos, 
giving a current of 475 amperes each, under a press- 


The work of building the Mersey tunnel, a double- 
track tunnel 4.1 miles long, connecting the several 
railways on both sides of the Mersey, was commenced 
in 1881 and finished in 1886. 

The tunnel itself presents no specially novel feat- 
ures, being a brick arch with a span of 26 ft., the 
ground during construction being held by timbers. 
Much water, however, was met with, and it still con- 
tinues to give trouble, necessitating constant pumping. 

The interesting feature is the ventilation, this being 
the only. tunnel or underground railway where there 
isa complete system of mechanical ventilation. There 
are two stations, 1.2 miles apart (Harailton Square. 
in Birkenhead, and James St., in Liverpool), which 
are completely under ground. At these points venti- 
lating fans are located at the surface which connect 
with a circular ventilating heading 7 ft. in diameter, 
which is connected at intervals with the tunnel. The 
fans, working on the vacuum principle, draw air from 
the tunnel at these points, and fresh air to supply the 
deficiency passes down through the two stations. The 
air is thus removed at the point where it is foulest, 
while the fresh air is introduced at the stations, where 
it is most needed. This is the proper method to pur- 
sue, if mechanical ventilation is necessary. Fig. 20 
shows a profile and a cross section of the /annel with 
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the ventilating heading. Access to these stations Is 
by means of elevators, of which there are three, eacb 
holding 10) people. In addition there are stairways, 
and a subway reaching the surface on an incline of 
1 ft. in 9 ft. 

Much water finds its way through the brickwork into 
the tunnel, and has to be removed by powerful pumps, 


Birkenhead 


30 Far) _-<raeemmmpy 40 Fan 
Jount Lines Ny nese OTe aa" itm 
eee » Sand é Clay : ’ 
> - : G 


@ « 
& 


lin 3543 ->m-- 1173040 -« 


/in l00-*« 


oO 
ai- 








FIG, 20. MERSEY TUNNEL, LIVERPOOL ; 


handling about 10,000 gallons per minute. The work- 
ing of the elevators and the pumping and ventilating 
plants constitute about 20% of the operating expenses, 
a point to be kept in mind in the construction of deep 
tunnels. The cost of constructing this tunnel, including 
land and equipment, was about £500,000 per mile. 


Paris. 
In Paris the question of intramural rapid transit 
has been agitated continuously for the last 20 years 


without producing any tangible results; so that with the 
exception of a belt road running around the city just 
within the ramparts, travel through the streets is de 
pendent on omnibuses and tram-cars. It is to 
supply a better and more rapid means of locomotion, 
and especially to connect the outlying districts with the 
central and busy portions of Paris that 


cabs, 


many schemes 


\ 


FIG. 24. CHEMIN DE FER DE SCEAUX, PARIS; 


have been proposed, Apparently the most complete 
one, and the most likely to succeed, is the construction 
of a circular line skirting the district included between 
the Rue de Rivoli and the line of the principal boule- 
vards. This circle would be connected with the belt 
line and with the district outside of the walls by ex- 
tending the several trunk lines to a junction with it. 
Thus, a person coming from outside of Paris would 
enter the city by the nearest road, continue until he 
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reached the inner circle, and then travel to the most In a few places where head room was very limited, 
convenient station; or, if he lived within the city or on iron cross girders with brick arches were used. Inas 
the outskirts, he would travel by the belt line to the much as the present road is operated by steam loco- 
nearest principal line of railway. The inner circle, the motives, and as the company does not care to change 
belt line, and the radiating lines would thus form a fig the method of operation, the tunnel portion will also 
ure like a wheel, of which the inner circle would be be operated by them, and therefore mechanical venti- 
the hub, the belt line the felloe, and the trunk lines lation has been introduced This has been done by 
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PROFILE AND CROSS SECTION. 


the spokes. 
passed the 


This proposition, 
promotion stage. 

Entering the city from the south there is now a sma 
railway called the Seenaux Railway, about seven miles 


long, 


however, has not ye 





running to some suburban towns, and 
large the Paris & Orleans Railway 
This little road has its terminus at the Place d’Enfer 


belonging 


to a company, 


where its passengers are deposited about 1% miles 
from the sonth bank of the river. Two years ago the 


the Paris & Orleans Railway commenced work on an 
extension of this road under Rue d’Enfer and the 
Boulevard St. Michel to the Gardens of the Luxem 
bourg, which is now nearly completed, and it is ex 
pected will be in operation by January next. Although 
this line, which is double-track, is but 6,240 ft. long 
yet as a model it is the most important piece of unde 


ground construction in Europe, as it is the only cass 


PORT ROYAL STATION. 


where an attempt has been 
handsome structure. 

Before commencing the construction of the railway, 
the water and gas mains and sewers along the route 
were rebuilt, which was done by placing them in du 
plicate on each side of the street and making the cross 
connections at convenient places above or below the 
tunnel as the locality permitted. The tunnel itself in 
general consists of stone side walls with a strong arch. 


made to produce a really 
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building just outside of the haunch of the main arch 
a small conduit, which is connected with a fan at the 
station. This conduit is connected at intervals with 


the tunnel, so that the foul air will be drawn out from 
the latter in a manner similar to that employed in the 
Mersey tunnel, but fresh air will be admitted not only 
through the stations, as is done in the Mersey 


y, but at 
various points along the line. Openings for this pur 


pose will be made in the sidewalk and covered with a 
small building, 8 ft. by 5 ft. in plan, the sides of which 
Will be used for advertising purposes, as is the custom 
in all the streets of Paris. Fig 


21 shows a cross-sec 
tion of the road through the Luxembourg Station, giv- 


ing the general dimensions of the structure. the posi 


tion of the air conduit on the left, with a fresh air in 
let on the right, and the reconstruction of the sewers, 
while of the 
tween two 


Fig. 22 shows a normal 

Stations. At place 
have been introduced, there are 
the section 


section road be 
side tracks 
four tracks on a level 


Fig. 23, 


one where 


of which, as shown in would re- 


semble a four-track road in New York, if designed 
with an arched roof. 

There are three stations—the two termini at the 
Place d'Enfer and the Luxembourg, and the interme- 
diate station at Port Royal. The Luxembourg Station 


is wholly under ground, the rail level being at a depth 


of about 34 ft. The other two stations are partly 
open. Fig. 24 shows the uncovered part of the Port 
Royal Station. An inspection of this engraving will 


show how carefully the details have been designed, and 
the attempt that has been made to make the work at 
tractive. By comparing them with the photographs of 
the Glasgow work, it will be 
the French have 
this respect, as the Glasgow 
anything that 


seen what an advance 
the English in 
work is quite as good as 
Britain Not 
being satisfied that the ordinary enameled brick gave a 
sufficiently durable b 


engineers made over 


has been done in Great 


iding material for the walls and 


roofs of the stations, the engineers of this road have 
had bricks made of porcelain at a cost of $120 per M 
at the works. 

The stations and the station approaches have been 
very carefully designed for the convenience of pas- 
sengers. In all cases two stairways have been intro 
duced, one for descent and one for ascent, while the 


exits have been made larger than the entry passages 
At the Place 4’Enfer will be elevators 
gage, and at the Station 
both passengers and baggage 


there for bag- 


Luxembourg elevators for 

Although the trains will be operated by steam, for 
the present, at any rate, the cars and the station plat- 
forms will be lighted by electricity; while the 
vators, the ventilating fan and a turn-table at the Lux- 
embourg terminus will be worked by electric motors. 
This work wis. cost, including the rebuilding of the 


ele- 
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sewers, about 8,000,000 fr., or something over $1,500,000 
per mile. 

In discussing this work with the French engineers, 
they stated, as the result of their experience, that it 
was advisable to keep the work as close to the surface 
as possible, and that they had found that their diffi- 
culties and the expense increased in proportion to the 
depth. This same point was also emphasized in the 
construction of the Blackwall Tunnel, where, although 
the plans called for tunneling at a certain point, the 
rontractors preferred to take a less price and dig from 
the surface, even where the depth to be reached was 
65 f1., and the overlying soll which was removed had 
to be replaced, 

This report is, of course, but a description of the sev- 
eral railways which were- inspected during the past 
summer, and it is pot Intended in any way to suggest 
or recommend any partieular form of tunnel for use In 
New York. As the local conditions of no two cities are 
the same, it is impossible to select any one type, how- 
ever successful It may be under its own particular con- 
ditions, as the type to be produced elsewhere. In the 
study of the foreign systems, however, much informa- 
tlon has been gathered, and many fruitful suggestions 
gained, which will hereafter be of value to your Board 
in the carrying out of your future work, although that 
work may differ from, and it is hoped be an improve- 
ment on, any of the above-described railways. 

The conclusions arrived at from such an investiga- 
tion, both from the study of the actual works and from 
personal interviews with their designers, are: 

1. That an underground railway operated by steam, 
even with the most approved system of mechanical 
ventilation, would be intolerable to the people of the 
city of New York. 

2. That a railway with a steady, frequent service 
can be operated successfully and economically by elec- 
tricity. 

u. That an underground railway operated by elec- 
tricity has a comfortable atmosphere, and that it can 
be arranged so as to avoid great changes in tempera- 
ture, 

4. The advice and experience of foreign engineers 
lean toward keeping the rail level as close to the sur- 
face as possible, and that excavating from the surface 
is cheaper and safer than tunneling, but 

5. If conditions demand, a deep tunnel can be con- 
structed, for which the circular form is best. 

6. That an underground road can be so designed as 
to be attractive In appearance, 

7. That the work can be carried on through a busy 
street without endangering the houses, and without 
seriously impeding travel. 


LEGAL DBCISLONS OF INTEREST TO EN- 
GINEDRS. 
Limitation of Action to Set Aside Street Assess- 
ment. 

Buffalo City charter, providing that any action or pro- 
ceeding to test the validity of an assessment shall be 
commenced within one year after the assessment roll 
is delivered, does not apply to an action to set aside 
an assessment as a cloud on title because of illegal, 
arbitrary and wrongful acts of the officers levying the 
assessment.—Brennan v. City of Buffalo (Sup. Ct. of 
Buffalo, Equity Term), 29 N. Y., Supp. Rep., 750. 
Liability of Municipal Corporations for Defective 

Streets. 

A city whose charter confers on its officers the power 
of commissioners of highways in towns, with authority 
to make, regulate, and repair the highways and streets 
within its corporate limits, is charged with the duty of 
seeing that the streets are kept free from obstructions 
and in good condition and repair; and it is not exoner- 
ated from Nability by the fact that the obstruction is 
placed in the street by a railroad company.—Byrne v. 
City of Syracuse (Sup. Ct., General Term, Fourth Dep.), 
20 At. Rep., 912. 

Right of Way by Prescription. 

In connection with a railroad bridge over a creek in 
a city, the railroad company put in a footway, for 
Which the company Itself had no use. The city joined 
the railread in building approaches to the way, lighted 
it with gas. caused its repair by the railroad and ex- 
ercised a qualified oversight of it. It was used by the 
public some 35 years, till the bridge was torn down 
and a new one built. It was held, that the public had 
acquired a prescriptive right in the way. onl the rail- 
road could be compelled to restore it.—Kentucky Cent. 
Ry. ©o. v, City of Paris (Ct. of App. of Ky.), 27 S. W. 
Rep.. 84. 

Tiansfer of Street to Park Commissioners. 

Where a city has relinquished control of a street to 
incorporated park commissioners, and they have had 
undisturbed possession and control for more than 
twelve years, and have expended large sums of money 
in inyproving it as a boulevard, their right to euch 
street cannot be questioned on the ground that the 
transfer by the city was informal, since the city and 
all other persons are estopped by their long acqui- 
escence,—Chicazo & N. W. Ry. Co. v. West Chicago 
Park Comrs. (Supr. Ct. of Tl), 37 N. E. Rep., 1,079. 

Assessments for Benefits to Cross Streets. 


The Supreme Court of Tllinois holds that where a 
special tax is levied for grading and paving a street, 
the municipality cannot be assessed for the benefit done 
to cross streets, since such cross streets de not consti- 
tnte abutting pronerty.—Holt v. City of East St. Louis, 
37 N. E. Rep., 927. 
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AN AMERICAN STREET CAR OF 1855. 

The illustration of a New Orleans street car, here 
reproduced, is taken from a copy of “Ballou’s Pic- 
torial,” published in Boston in 1855. It shows one 
of the earliest forms of street cars used in the 
United States; and practically in the world, For 
though it is said that a short street tramway line 
was experimented with in New York as early as 
1832, it was not until 1852 that a Mr. Loubat, a 
I’rench engineer, introduced a decently safe and less 
objectionable form of rail for this use, and street 
railways had a beginning. The accidents to other 
vehicles from the form of rail employed killed the 
enterprise of 1832 and caused the removal of a short 
street tramway laid down in Paris in 1853. 

After 1852 street railway enterprises grew rap-dly 
in public favor in the United States, and New Or- 
leans was one of the first large cities to adopt the 
innovation, with the result here shown. ‘The de- 
tailed history of street railway development is prac- 
tically still unwritten; but it is safe to say that the 
credit of their practical introduction belongs to the 
engineers and inventors of this country. They were 
introduced into England by an American, George 
I'rancis Train, who, as early as 1859, endeavored to 
have an act passed by the British Parliament au 
thorizing the construction of street railways in 
London. He failed in the first attempt, but, in 
1860, he obtained the consent of the local authori- 
ties to construct a line of this character in Birken- 
head, England, and soon after and by similar au- 
thority laid the first line of rails for this purpose 
in London. Parliament first took action upon street 
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and of devising the form of rail least objectionable 
to common traffic. And this improvement was 
made at an early date in the history of English 
tramways. The original Birkenhead rail was prac- 
tically a “‘center-bearing rail,” with a step % in. 
high between two flat surfaces 3 ins. and 11% ins. 
wide respectively. This projecting step and the 
slippery flat surfaces led to the substitution of the 
grooved type of rail in 1864, or four years after this 
line was first put down, 


As showing the progress made in street railway 
construction and operation in this country in the 
period 1852-92, or in 40 years, it is sufficient to 
say that at the close of 1892 there were 11,665 
miles of street railways in the United States. Of 
this mileage more than one-half, or 5,939 miles, be- 
longed to electric roads; 4,460 miles were st.ll oper. 
ated by. horses, and the remainder was divided be 
tween cable roads and steam tramways in about 
equal mileage. The number of cars used was then 
given at 38,400, and in car construction the manu- 
facturers of the United States stand foremost, sup 
plying them to all parts of the world. To John 
Stephenson and his business compeers belongs the 
credit of developing the car itself from the crude 
“house on wheels” shown in our illustration to the 
present light, strong, well-designed and handsome'y 
decorated car so familiar to every one. 

We are informed that the first street railway 
laid down in St. Louis, Mo., in 1859-61, had a 
wrought iron L-rail, with a step about 2% ins. high 
and a tread 3% ins. wide. The paving was on a 
level with the top of the step. This eight miles of 
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railways in 1868, authorizing the construction of 
G% miles of tramways in Liverpool, but within the 
next two years other lines were authorized in 
Glasgow, Dublin and Edinburgh and other provin- 
cial towns of the United Kingdom. 


As before mentioned, the type of rail to be em- 
ployed was the stumbling block in the way of the 
vriginal projectors of street railways. This rail had 
to be of such a form as to present the least possible 
obstacle to the use of the streets by ordinary 
vehicles, and, according to the meager data pre- 
served, the original rails could hardly be said to 
meet this requirement. It is stated that the rail of 
1852 was made of wrought iron, was 5 ins. wide 
and had, for the flanged wheel, a groove 1% ins. 
to 24% ins. wide and from 1 in. to 1% ins. deep. 
This groove caught the narrow-tired wheels of other 
vehicles and was soon condemned; and at a date 
unknown to us, but early, the familiar “step-rail’’ 
was introduced, and is still largely in use on street 
railways in the United States. To England, how- 
ever, belongs the credit of developing the groove rail 


line ran parallel with the Mississippi River, and it 
is interesting to note that the first general manager 
was William T. Sherman, soon called away to be- 
come famous as General Sherman, 

The early street cars of Philadelphia and Cin 
cinnati had omnibus bodies, with one door im the 
rear, and a driver only, to whom the fare was paid, 
after his attention had been attracted by pulling a 
strap attached to his leg. This omnibus body was 
mounted on a turn-table over the wheels, and at 
the end of the route the body was reversed by pull 
ing out a retaining pin and swinging the single horse 
in the opposite direction. 


POWBPR-BRAKES VS. HAND-BRAKES FOR 
STREET CARS.* 


It is obvious that a brake only powerful enough to 
stop a small, slow-moving, light-weight car, has out- 
lived its usefulness when applied to cars weighing seven 
tons or more, propelled by an unseen force which has 
driven live-stock from the field. If power-brakes coud 





* Condensed from a paper by Mr. B. J. Wessels pre- 
sented at the annual convention of the American Street 
Railway Association. 


/ 


ein 











Oct. 18, 1894. 








be furnished at the same first cost as hand-brakes, they 
would be universally adopted. 

Electric cars, even in out-of-the-way places, ascend 
grades that no mogul engine has to confront. Of course 
there is a corresponding down grade, and it is here’ that 
the difficulty arises, for surface cars ought to stop for 
passengers no matter how steep the grade or high the 
speed may be. Otherwise earnings decrease. 

Recognizing the inadequacy of a single hand-brake on 
grades, many roads have provided a duplicate inside 
equipment. This extra equipment is additionally ex- 
pensive, not only in first cost, but in maintenance, A 
motorman realizes how difficult it is to keep his car 
under control, hence he sets one brake before car starts 
down grade. He then depends upon his other brake. 
Manifestly, when one brake is set from start to finish, 
it means wear and tear of apparatus and sbort life for 
the shoes. Moreover, the speed of car is needlessly 
retarded and fewer car-miles per day can be run than 
would be made if he had a positive braking outfit at 
command, 

Friction (or continuous) brakes operated from the axle 
have been used for years on cable systems, and the jar 
from them has caused constant complaint. On electric 
ears friction-brakes of course cannot be used. The full 
power of a friction-brake depends upun the load car- 
ried on axle to which friction disks are attached. When 
two or more cars are coupled together, it is impossible 
to regulate brake chains and brake gear so that every 
shoe will press with equal force against the wheel. 
The harsh and excessive power of the friction-brake, 
applied quickly by the momentum of the whole train, 
will wear out any kind of brake gear, no matter how 
good or how strongly made, and the constant jar ad- 
versely affects the life of cars. In cold, wet and 
stormy weather (with slippery tracks), when the grip- 
car is. abandoned except by the gripman, the power of 
the friction-drum is greatly reduced just at the time 
it is most needed to set brakes on trailers, which are 
always overcrowded at such time. 

At best, hand-braking is a great task for even 
strong men, and after a few hours’ handling of a grip- 
lever or controller-handle, they find their strength de- 
creasing. Realizing this, for the rest of the day they 
slow up earlier than strictly necessary or (as often 
happens) they do not stop at all and let cars run past 
crossings, missing passengers, who do not always wait 
for the next car, but walk instead. If, however, the 
men have ready for instant use an ally in the shape of 
power requiring but the touch of a handle to become 
available, they are placed in the best possible position 
to make as many stops in as short a distance as is 
necessary. Not being fagged out, they are better abie 
to du the company more justice and are more on the 
alert to prevent accidents. 

{fu an accident which occurred some weeks ago, in 
New Jersey, owing to the failure of the brakes, the 
car ran away and was upset on a curve, and 18 people 
were hurt, many of them badly. As a result, a dam- 
age sult for $35,000 is pending against the accident in- 
suranee company which wrote the risk on that road, 
and the same company has settled a number of cases 
out of court. It is only fair to state that had that en 
tire system been equipped with power-brakes equal tu 
such emergency, the chances are the car could have 
been stopped long before danger-point was reached, 
without injury to limb or property. 

Hand-brakes have no emergency stops. Air-brakes 
have, and, if necessary, stops can be made so quickly 
as to apply brakeshoes instantly to every wheel on 
one car or a train of cars, in the most effectual man- 
ner. No hand-brake can do this. When hand-brakes 
are used it is necessary to have a separate brakeman 
for each trailer. When an air-brake is used, these 
extra men are entirely dispensed with. On a train of 
u motor car and two trailers, if air-brakes are used, 
only one motorman and one conductor are necessary. 
If hand-brakes are used to control the same train, four 
men instead of two are necessary. This means a sav- 
ing in wages of at least $21 a week, and will soon pay 
for an air-brake equipment. Moreover, when air- 
brakes are used, there is no shuttle movement, jerk- 
ing ov bumping, and the shoes are applied evenly to 
all the wheels; whereas, in hand-braking, it is impos- 
sible for ¢ifferent men on different cars to brake in 
harmeny. The air-pump of a good air-brake is 
economical in operation. It requires no power when 
ear is starting vr when it climbs grades. As it takes 
ten times the power to start a car that it takes to 
keep it going, the advantage of this is obvious. A 
good air-brake is so compact that very little room is 
required for it under car body. It has no cumbersome 
or complicated machinery to get out of order. It works 
automatically, and needs much less attention than an 
electric motor gets. It is only necessary to keep the 
mechanism clean and in order, and to lubricate the 
pump regularly. When the pump has compressed suffi 
cient air, it cuts out and runs free. The hand-brake 
may be left on the car, and the air-brake can be se 


attached as to leave the hand-brake available should it 
be required. 
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One type of air-brake equipment in service enables a 
gripman with but a small handle to work grip and brake 
either simultaneously or independently. When this 
type of brake is used, grip and brake levers are en- 
tirely removed, giving more space for passengers on 
platforms. Through its use, what formerly involved 
painfully hard work, is now accomplished with ease. 
This device is in successful operation on car 421 of 
the Third Ave. R. R., New York. It is better to keep 
the motor controller and the brake handle separate, 
but if railway men demand a single handle to operate 
both it can be supplied. 

Recently a new form of power brake has been an 
nounced, in which electricity is relied upon. In che 
paper read by Mr. Sperry on Sept. 19 before the 
American Institute of Electrical Engineers, entitled 
“The Electric Brake in Practice,”’ he states that with 
an electric brake the brakeshoes are entirely dispensed 
with. Suppose the electric brake fails to work, what 
will become of the car or train? In another place Mr. 
Sperry admits that it will be necessary to resert to 
hand-brakes. How can hand-brakes be used without 
shoes, and how can a car be held by an electric-brake 
after the residual magnetism (or Foucault current) is 
dissipated ? 

As we understand the paper, the residual magnetism 
in the electric-brake is only available for something 
less than one-half minute after car has stopped. When 
this magnetism is consumed the electric-brake pos 
sesses no more braking power whatever, until the car 
is again in motion. It is right here that the air-brake 
shows its Immense superiority, for it has the air-reser 
voirs to draw upon when car has stopped, and there 
fore ample power is available for immediate and con 
stant use. 

At the Institute meeting, before which the paper on 
electric-brakes was read, one of the members stated 
he had been on a train in Connecticut where two motor 
ears and three trailers were ascending a 9% grade. 
While doing so a fuse on the second motor car blew 
out, throwing all the work on the first motor car. 
This it was unable to do and hand-brakes had to be 
immediately applied to prevent train from running 
away. The author of the paper was asked “what 
would you do at such a time with your electric-brake?"’ 
Mr. Sperry, in reply to the question, said that a case 
of this kind was rather unusual, but that he would have 
applied the electric-brakes, which would have brought 
the train to a standstill, and by that time the hand- 
brakes could be applied to prevent the car from run- 
ning backward down the grade. How then can he 
claim that the brake dispenses with brakeshoes, and 
if the electric-brake had been used on the train in 
question to the exclusion of hand-brakes and brakeshoes, 
what would have become of the train and passengers? 

It must be remembered that the magnetic clutch of 
this electric-brake has to bear on the surface of a flat 
disk cast upon the car wheel. This can hardly be called 
“ease of application,’’ for the brake cannot be applied 
to the ordinary type of street car wheel. It requires 
a special casting to be made on one wheel on each axle. 
This on a large system means an additional outlay for 
wheels, 


STRBET PAVING AND WATERING IN BOS 
TON IN 1893. 


Street paving and watering in Boston, as well as 
all other work relating to the construction and main- 
tenance of streets, bridges and sewers, are under the 
charge of Mr. H. H. Carter, Superintendent of 
Streets. It should be added, however, that the 
strictly engineering work is done under the drection 
of the city engineer, Mr. William Jackson, M. Am. 
Soc. C. E. The following information regarding 
street paving and watering has been abstracted 
from the report of the department for 1893: 

Mr. Carter calls attention to the small percentage 
of paved streets in Boston, as compared with other 
cities, 33% of the Boston streets being of gravel, 
37% macadam, 10% telford and only 1.44% asphalt. 
Buffalo has 151 miles of asphalt and 120 of block 
stone pavement, out of a total of 396 miles, or 38% 
of asphalt and 30 of block, against the 1.44 and 
17.38%, respectively, in Boston, F : 

Regarding concrete base and pitch joints for 
granite block proving the report states: 

The advantage of the concrete base is beyond dis- 
pute, while the practical superiority of the pitch 
joint over the gravel joint may be stated in two es- 
sential particulars: First, a newly laid pavement with 
pitch joints can be opened up for travel at once, in 
an absolutely clean condition, in contrast to the for- 
mer method of covering with gravel, which requires 
months of travel to grind it into the joints, while in 
the mean time the alternate mud and dust thus cre- 
ated are a source of annoyance and discomfort to the 
abutters. Second, the tight joint prevents the sur- 
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face water from leaking through into the sand-bed 
and washing it out from under the blocks, and thus 
causing them to settle. Neither should the point be 
lost sight of or ignored, that if the street wash ts 
carried at once by an impervious pavement and gutter 
directly into the catch basin, and thence into the 
drainage system, the sanitary condition of the street 
is immediately changed. No longer can there exist 
the process of fermentation and putrefaction of the 
confined masses of stagaant street liquids, animal and 
vegetable matter, that fill every crevice and hollow 
between and under blocks where joints are left open 
If such a source of danger to public health can be 
thus removed, the benefits received more than offset 
the temporary annoyance of the tar-Kettle and the 
additional cost of the pitching 

Large blocks have been preferred, measuring in 
width from 344 to 444 Ins.; In length, from 9 to 14 ins.; 
and averaging not less than 11% Ins., and In depth 
from 714g to 8 ins. They have cost $73.50 per M.. de 
livered on the wharves No brick pavements have 
been laid during the year. Too much care and at 
tention cannot be given to the design of manhole 
frames and covers, as to form, dimensions, non-per 
ishable material and loention, as they tend to “break 
up the general evenness and true slope of the thee 
retical cross-section, if laid irregularly, and also lead 
to an uneven wear of the pavement due to the extra 
hammer blows Of heavily-loaded vehicles passing ove 
these jogs. Both Trinidad and Sicilian rock-asphalt 
have been laid during the year, and continue to give 
good satisfaction when laid in localities to which they 
are adapted. 

In 1893 the watering of paved streets, at the ex 
pense of the city, was discontinued and the full ap 
propriation of $100,000 applied to macadamized 
streets. Of some SO miles of paved streets, abou! 
30 miles were watered by contractors at the ex 
pense of abutters. It is found that under this ar 
rangement too much water is often used in order tu 
avoid complaints of dustiness and refusal to pay 
bills. The over-wet streets are “greasy” and 4_tti 
eult to clean. To avoid trouble in cleaning, n» 
sprinkling is allowed on paved streets after 4 p. m.. 
which gives the street a chance to dry before the 
night’s sweeping. During the year 1894 all con 
tractors permitted to water paved streets at private 
expense, are obliged to water macadamized streets 
within the district free of charge to the city, in r 
turn for the privilege. In this way about five miles 
of streets, it was estimated, would be watered this 
year. 

Of 94 teams employed by the day in sprinkling. 
six are owned by the city and SS by contractors. 
During the year all but two of the old-style cart 
with copper sprinklers were replaced by modern 
carts, the equipment in 1892 and 1803 having been 
as follows: 

Old Stude- Abbott- Potter 


copper. baker. Downing. patent. Total. 
ee 4 16 27 108 
Bee vstcrtce FZ 45 33 14 ut 


The 94 carts watered 257 miles of streets in LSU5, 
at a total cost, exclusive of supervision and water, 
which is free, of $76,725, or $298 per mile. Kach 
cart averaged 2.74 miles per day, against 2.64 thi 
previous year, the increase being due to better or- 
ganization and an increased number of filling hy 
drants. Watering was begun on March 19 and in 
some districts was continued until Dee. 1. The 
257.45 miles of streets watered by day-work 
had a total surface of 3,398,357 sq. yds. In add 
tion 21.85 miles of streets, or 478,801 sq. yds., 
were watered by contract at an average cost of $556 
per mile, exclusive of supervision. The greater cost 
of contract work is said to have been due to wider 
and less shaded streets having greater traffic and re 
quiring more frequent watering. On the basis of 
the figures given, the cost of the day-work was 
about 2.25 cts, and of the contract work 2.45 cta 
per sq. yd. for the season. The contractors em 
ployed 13 carts. The total amount paid by the city 
for actual street sprinkling was $88,436, not includ- 
ing supervision. Other expenses of the street sprink 
ling division, including new water posts and carts, 
brought the total expenditure for the year up to 
$99,430. Water was furnished free by the Boston 
Water-Works. Including the 29.43 miles sprinkled 
by contractors, at private expense, there were wat- 
ered in 1893, 308.73 miles of streets, out of a tota! 
mileage of 447.65, or nearly 70% of the streets were 
watered. The total number of carts employed was 
125, or one cart for each 2.48 miles of streets wat- 
ered. There are now 362 water posts in use. 
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THE ELECTRIC BRAKE IN PRACTICE.* 
By Elmer A. Sperry. M, Inst. Elec. E. 
Enterprise in the United States for the publie con- 
venience of her citizens is truly phenomenal, and 
reaches its highest expression in conveniences for 
travel. The per capita investment in the cities and 
larger towns of this country for electric street rail- 
road work is much larger than is often realized; in 
some no less than $55 is invested for each man, 
woman id child for accommodation in intramural 
travel. Vast skill and almost untold resources have 
been devoted to perfecting means for overcoming in- 
ertia, and quickly accelerating cars and trains, but 
comparatively no attent‘on has been paid to the me 
chanism for retarding and quickly but smoothly 

bringing the cars and trains to a stop. 

Examination of accounts of the electric street rail- 
way companies of aur large cities reveals the fact that 
the item of damage is already very great and rapidly 
increasing. Investigation of the circumstances and 
detailed statements of numerous items taken at ran- 
dom from the damage account point at once and in 
no uncertain way to the inefficiency of the present 
hand brake. In many instances, could the car or 
train have been stopped within a comparatively short 
distance, the accident and resultant damages would 
have been entirely averted. The writer im prepared 
to show that nearly 85 of the accidents are due to 
the inefficient operation of brakes. In so grave and 


FIG. 1, MAGNET USED WiTH SPERRY ELECTRIC BRAKE, 


urgent a case, what can be done in the line of remedy? 
The question naturally arises, will any system of brak- 
ing worked upon or in connection with the ordinary 
wheel df a vehicle be sufficient for the stop required? 
It may not be known that under proper and standard 
conditions any car or train may be brought from a 
speed of 10 miles an hour to absolute rest inside of 
10 ft. For instance, assuming a load of, say, 17,000 Ibs., 
the stored-up energy, 64.426 ft.-Ibs., can with ease be 
dissipated within 20 ft. for the ordinary equipment, 
and less than half of this distance, or a little over 9 
ft., with coupled drivers, or if the wheels are com- 
pelled to revolve in unison, 

This latter consideration will be seen to have quite 
an unexpected as well as pertinent relation to the 
problem, It will be seen that the center of gravity of 
the mass is far above the wheel contact with the rail. 
The retarding effect takes place on a line far below 
the center of gravity. A sudden stop tends to pitch 
the upper portion of the car forward, bringing nearly 
all of the weigh!, and with it the retarding capacity 
upon the front pair of wheels. The brakes in the 
rear pair in the ordinary equipment will have but little 
effect; if, however, by any practicable method they 
are coupled to the forward drivers, the brakes on this 
rear pair still remain active and of full effect. This 
is true even if the baek pair should be lifted clear of 
the track. With increased weight upon the forward 
drivers comes ample increased adhesion, thus preserv- 
ing the full tractive effort of the total weight intact 
for purposes of stop, which is impossible in the ordin- 
ary equipment. 


* Condensed from a paper read before the American 
Institute of Electrical Engineers, 
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These effects are all aggravated in case of a short 
wheel base. The present tendency toward a longer 
wheel base is a step decidedly in the right direction 
and should be encouraged. The effect of shifting the 
load in reference to the axles will be especially noticed 
in descending hills, as the momentum of the rapidly 
retarded mass tends to shift the load centers stil) 
further forward. The practical effect of this may be 
seen whenever an ordinary street car mounted upon 
springs of fair resilience is quickly stopped. The car 
will: be seen to suddenly right itself, having been 
pitched forward in the process of stopping, the front 
springs being depressed and the rear springs extended. 
These considerations all go to show in a new light 
the advantages to be derived from coupled drivers for 
general street railway service, 

The author next takes up the ordinary hand brake 
and finds that the average leverage of the brake 
gear is 53.4 to 1. To ascertain the power excited 
on the brake shaft, 13 motor men tried their 
strength. The greatest possible steady pull with 
the right hand was found to vary from 112 to 175 
Ihs., averaging 131.7 Ibs. Using both hands and 
suddenly jerking the handle, the average was raised 
to 224; but none of the men could maintain the 
pressure of this test more than half a second. In the 
third test, the men were told to “break the machine” 
if they could, and went at the task with knees 


braced against the dasher, and jerking with every 
pound of muscle and weight available. The aver- 
age obtained in this way was 338 Ibs. The author 
concludes from these tests that the full power that 
can be maintained on the brake lever for any length 
of time does not exceed 180 Ibs. on the average. 

Tests were next made to determine the coeffi- 
cient of friction of a brakeshoe upon a wheel. ‘The 
shoe had been worn to the wheel by three or four 
days’ service. The whole was mounted in a lathe 
and run at speeds of 4 to 150 revolutions per 
minute. The shoe pressures varied from 900 IDs. to 
3,780 TDs., and the coefficient was found to vary 
from 9.7% to 19.4%; but 12% was the average 
under ordinary conditions. From these figures the 
author concludes that with brakes applied by hand 
power, less than one-third the retarding force is 
available that could be used were it possible to 
apply the brakes with a force just short of slipping 
the wheels. 

The author next proceeds to describe the electric 
brake, which he has developed. He began work in 
this line some twelve years ago, in connection with 
the problem of continuous brakes for freight trains, 
and about five years ago, he built his first brake for 
electric cars. During the past 18 months over 150 
cars have been equipped. Some of these cars are 
running, with a change of motormen at every trip, 
and one, of which record has been kept, has run 
over 70,000 miles in that time, hauling a trailer for 
about 48,000 miles. 
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The brake differs from most previous attempts in 
this direction, in that the current from the line 
wire is not used at all. Instead the current for 
operating the brake is generated by converting the 
motors into dynamos, when the brake is to be ap- 
plied. The current thus generated is led to a eres- 
cent-shaped magnet, which is drawn by magnetic at- 
traction against the inside face of the car wheel, 
when the current is passed through it. Not much re- 
liance is placed, however, on the friction between 
these two disks. Indeed they are automatically tubri- 
cated with graphite. The chief retaining force is 
found to be due to the Foucault or eddy currents 
produced in both the wheel and the brake disk. 
Fig. 1 shows such an electric brake, in working 
position. Fig. 2 shows a truck equipped with such a 
brake on each axle. Fig. 3 shows the form of 
brake used where it is desired to wind up a chain 
to apply brakes on a trail car. 

Experiments were made to determine whether the 
use of the brake caused heating of the motors, ani 
a difference of only 144° C. could be found. No dif 
ference in heating was perceptible in the rheostat. 
As frictional resistance is no large part of the 
brake’s action, the wear on the rubbing face js 
very small. The brake magnet is practically in- 





FIG. 3. SPERRY ELECTRIC BRAKE FOR USE WITH TRAIL CAR. 


destructible. A few turns of stout wire constitute 
its one coil, which is entirely enclosed and sealed in 
metal. The electro-motive force at which it works 
is very small, seldom reaching six volts. No me- 
chanical pressures whateyer are employed to apply 
the brake, and hence no strain or shoulder wear 
comes upon the journals. As is well known, the 
resistance exerted by the air-brake is low at high 
speeds, when the brake is first applied and in- 
creases rapidly as the speed reduces, so that the 
brake must be released just before a final stop is 
reached to avoid bringing up with a shock. With 
the electric brake, on the other hand, the braking 
action decreases automatically with the speed, and 
the final stop is very gentle. With the electric 
brake it is claimed that the life of wheels is in- 
creased two to three-fold, and the item of brake 
shoes is saved entirely. Slid flat wheels are claimed 
to be an impossibility, as should the wheels cease 
revolving, the motor (now acting as a generator) 
ceases to produce current, and there is no force to 
further apply the brake. It may be objected that 
as the brake does not act when the car is motion- 
less, there is nothing to hold the car from starting 
when standing on a grade. The author claims, 
however, that “the residual magnetism” is strong 
enough to keep the brake applied for some time 
after the car has stopped. 

In the electric brake, the motorman has but 
a single handle to operate to work both brake and 
motor. To stop the car he first turns of the eur 
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rent by swinging the handle to the right. This au- 
tomatically cuts off connection from the trolley cur- 
rent to the motor, and at the same time converts 
the motor into a dynamo. The brakes are then ap- 
plied by swinging the handle back over the part 
just traversed. ‘The farther to the left it is swung, 
the greater is the force of application. The whole 
apparatus is so interlocked that the motorman can- 
not turn on the current before he releases the 
brakes, nor can he apply the brakes before the cur- 
rent has been turned off; thus an economy in 
current and in wear and tear is effected simul- 
taneously. The author claims that abuse of this 
brake, by over application, causing slid wheels, is 
an impossibility, and that this is the only power 
brake ever invented of which this is true. The 
mechanism is simple and durable; a test of the con- 
troller, made last year, consisted in making 518,700 
applications with it; but it showed no appreciable 
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work was described in our issue of Aug. 2, and we 
give here such information as seems to be most re- 
liable from the various reports in circulation re- 
garding additional new construction. This informa- 
tion should not be taken as authoritative, although 
it has been attempted to sift it as far as possib‘e 
Until within a couple of years the combination 
headed by Mr. Charles T. Yerkes has had a practi 
cal monopoly of the street railway traffic in the en 
tire West and North divisions of the city of Chi 
cago. As nearly as can be ascertained these lines, 
as constructed and projected, are controlled by eight 
separate corporations, excluding the various sub 
sidiary companies, and now consist of about $20 mils 
of track in actual operation on probably somewhat 
over one-half that mileage of streets, and about YO 
miles projected, with some prospects of early Col- 
struction. The following table, compiled from the 
“Street Railway Journal’s” directory of existing 





FIG. 2. STREET CAR TRUCK EQUIPPED WITH SPERRY ELECTRIC BRAKE 


wear, and is in service at the present time. The 
author summarizes his conclusions as follows: 


The advantages found to result from the practical use 
of the electric brake as compared with former brake 
systems; its qualities as an accident preventer, as well 
as its general commercial value, may be recapitulated 
as follows: 

1. The certainty of its operation. 

2. The enormous power at instant comimand and un- 
der perfect control. 

3. The absence of all power absorption from the cen- 
tral station. 

4. Its high efficiency, being far superior to compressed 
air; amply proven in numberless instances where elec- 
tricity has replaced air. (The air requires a direct appli- 
cation of energy, amounting to an immense aggregate 
power absorption during the day from the central sta- 
tion; the working parts of the air machinery are at- 
tached to the car axles and require a large quantity of 
energy, not only while compressing, but at other times 
as well.) 

5. Its extreme simplicity. 

6. Its saving in whee!s, two to three-fold. 

7. Entire saving in brakeshoes. 

Lubrication of brake face; very little wear of either 
wheel or magnet. 

9. Absolute silence of operation and release. (No 
hissing to frighten horses on streets.) 

10, The low E, M. F. at which it operates. 

11. The ease of its application and control. 

12. The saving of strength, and prolonging the useful- 
ness and life of the motormen. 

13. The smoothness of its operation. 


PROPOSED NEW RAPID TRANSIT LINES 
IN CHICAGO. 

The construction of an electric railway from Chi- 
cago to Milwaukee and the wholesale construction 
and extension of elevated railways and West and 
North side electric lines in Chicago are propositions 
which are deeply interesting Chicago traders in 
street railway securities. Little information is to 
be obtained from official sources, but if half the lines 
now planned are built, the sections of the city re- 
ferred to will be covered with a sp der’s web of rapid 
transit lines, nearly two-thirds of which will be of 
practically new construction. A part of this propo:e.] 
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lines and the various published statements of pro- 
jected lines, shows about how this mileage is made 
up among the different companies: 


No. miles of track. 
Cable. Electric. Horse. Total. 





North Chieago St. R. R. Co...17 1 6 3 

West Chicago St. R. R. Co.....54 0 151 

Cicero & Proviso St. Ry. Co... 0 27 0 

North Chicago Electric Co.... 0 12 0 

Chicago & No. Shore St.Ry.Co. 0 17 0 

Chicago Electric Transit Co.. 0 40 0 40) (b) 

Northwestern Elevated......... + ia 6 (b) 

Lake Shore Electric Co...... 0 40 (b) 0 40 (ce) 
OE Sb canst dcectenceceters 51 137 216 410 (dl) 


(a) Only 6 miles now completed. (b) Projected. (c) 
Assuming line will be built only to Waukegan at pres- 
ent. (d) Six miles of this is elevated railway line. 

As stated in our issue of Aug. 2, the present horse 
railways are being changed to electric trolley lines, 
which will give all the lines under the Yerkes control 
either cable or electric power, excepting, of course, 
the six miles of elevated railway. Of the lines only 
partly completed or projected, the North Chicago 
Electric Co.’s 12-mile line to Evanston, Il., is now 
about half completed. The Chicago Electric Transit 
Co. has as yet built no line, but expresses its in- 
tention of beginning work soon. Beyond securing 
portions of the right of way, the Northwestern 
Elevated people seem to have done nothing. They 
state, however, that they will have six miles of line 
in operation by the end of 1895, and that contracts 
will be let next spring. About $750,000 is stated to 
have been expended thus far in purchasing right of 
way. The Lake Shore Electric Co. is the latest 
company to be organized, articles of incorporation 
having been filed within the last ten days. ‘Ihe 
capital stock is $10,000,000, and the purpose of the 
company is to construct an electric line to Mil- 
waukee, 84 miles, from the northern terminus of the 
Northwestern Elevated Ry. ‘The following state- 
ment of the company’s intentions is attributed to 
Mr. D. H. Louderback, one of the principal in- 
corporators, by the “Chicago Tribune:” 


The Organization of the Lake Shore Electric Co. 
means the construction of an electric railway to Mil- 
waukee. A good many people along the north shore 
have for a long time been anxious to have us extend 
the Evanston line. A meeting of north shore property- 
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owners was held at the Union Leigue club a few days 
ago. We made a proposition to those property-own 
hat we would build a line as far as Waukegan if they 





would furnish the right of way from the terminus of 
the North Shore Electric, at Evanston, to Waukegan 








It is probab‘e that right of way will be furnished, and 

we will build the line so it will connect with the 

Northwestern Elevated at this end and push it on to 

Milwaukee at the othe rhe new company will be 

controlled probably by 0} same people who control 

‘thwestern Elevated « naan If the right of 

tained this winte | ink we are likely to 

ext spring Fast tin in be made upon 

a rea “ul we will compete fo hrough business 

possible to make motors w will easily run 60 

hou rhe ides wey s not primarily to 

compete fo rough business, but to furnish local trans 

portution fo l this se } long the lake shore Che 

road will be b ht down town over the Northwestern 

Elevated and there should be a msiderable rrough 
business 

It may be noted here that Mr. Louderback is one 


of the officers of the Lake St. Elevated R. R. Co., 
which operates 1614 miles of elevated railway’ on 
the west and north sides of the Chicago River. 


The only serious competition which the Yerkes 





rritory covered 
by its lines is that of the Metropolitan West Side 
Elevated Ry. Co., which will have about 13 miles 


combination has met with in the 


of elevated line completed by the end of this year, 
according to present plans, and, if reports are cor 
rect, contemplates the construction of 25 or 30 miles 
of additional line at once. This additional line will, 
it is stated, cover most of the territory now covered 
by the cable and electric lines previously described, 
and the question as to whether it will be con 
structed or not will be definitely decided at the an 
nual meeting of the stockholders, to be held in 
November. At present the Metropolitan Elevated 
extends from Jefferson St. west to West 48th St.. 
six miles, with @ branch 2% miles long, and the ex 
tension from Jefferson St. east across the Chicago 
River to Franklin St. is well on toward completion 
The right of way has also practically all been se 
cured for branches to Logan Square and Humboldt 
Park, about four miles altogether. The foundations 
are completed for these branches. Mr. R. S. Hayes, 
of New York, is at the head of the combination 
pushing the Metropolitan Elevated lines. 

The foregoing notes give pretty correctly the 
actual status of the several street railway construe 
tion schemes, after sifting out the numerous rumors 
and counter rumors of the Chicago stock market 
While it is difficult to tell with certainty just what 
new construction will be done during the coming 
year, the prospects for considerable actual work 
seem favorable 


THE DUNNING’S DAM, SCRANTON, PA.* 
By E. Sherman Gould. 


The city of Scranton, Pa., has a population of 85,0u0 
and is supplied with water by two private companies 
The greater portion of the city, and the most impor 
tant manufacturing establishments, are supplied by 
the Seranton Gas & Water Co. The water furnishel 
by this corporation was formerly drawn entirely from 
Roaring Brook, and delivered by gravity to every por 
tion of the city, except a few high portions. Prior 
to 1887 there was but one reservoir, about four miles 
above the city, with a capacity of 80,000,000 gallons 
The consumption was about 6,000,000 or 7,000,000 
gallons per day, and there was but little storage. The 
company controlled the right to use the water of Lak« 
Henry, which could supply, in an emergency, 
400,000,000 gallons, but the water-shed was small and 
it could not be drawn upon every year for this amount. 

In 1886, during the severe drought, the reservoir was 
drawn down several feet, which showed that water 
storage was a necessity. The writer was engaged to 
design and build a storage reservoir of 350,000,000 
gallons on Oak Run, a tributary to Roaring Brook, 
about ten miles above the city, with an area above the 
reservoir of about 24% sq. miles. The dam was com 
pleted and the reservoir filled inside of a year, at an 
actual cost of $65,303, about 7% inside of the estimate 
This reservoir was only a temporary expedient, and 
active steps were at once taken for building a larger 
one on the main stream. The topography of the valley 
of Roaring Brook clearly indicated the best location 
for a high dam, and the exact position was deter- 
mined by the use of an accurate contour map, which 
also furnished a ready means of calculating all subse- 
quent excavations and embankments. Test pits were 
dug and a good idea of the ground obtained before be- 
ginning work. 

The track of the Delaware, Lackawanna & Western 
R. R. followed the southerly bank of the brook 
through the greater part of its course, and at the site 
of the dam approached very near to the stream. On 


© Abstract of a paper read before the American So- 
clety of Civil Engineers, Oct. 17. 
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the northerly bank the Erie & Wyoming R. R. fol- 
lowed the course of the stream to. where Oak Run 
Joins it. The track then leaves Roaring Brook, to fol- 
low the right bank of Oak Run, skirting along the 
reservoir. 

At the site selected sandrock crops out on the south- 
erly side, and continues to about the middle of the 
stream, where It breaks abruptly off. The remainder 
of the bed on the opposite side being mostly a stiff 
clay, the dam had to be built half on rock and half on 
earth, the transition point occurring near the center of 
the spillway. This abrupt breaking off Was very un- 
favorable for securing a solid and uniform foundation. 
hut the rock furnished a good foundation for the eree 
thon of the tower and gate chamber, and for the race- 
wey and the discharge pipes, with a greit saving of 
masonry. From the point where the rock broke off. a 
center wall of masoury was built, forming the core of 
the heavy earth embankment, 

The existence of two railways presented a seriots 
couplicntion of the problem. In order to secure the 
desired capacity of 1,200,000,000 yvallons, it was neces- 
sury te raise the spillway 7 ft. above the Delaware, 
Lackawanna & Western RK. R. track; it was impossible, 
therefore, to terminate the dam at the track, and the 
main dam had to be carried up to the necessary height 
and then a s°* wall built approximately parallel to 
the track for some 1,200 ft., or until thee grade of the 
track was above the high-water level of the reservoir. 
A side wall was also necessary on the opposite bank 
about ©00 ft. long, and as there was no suitable stop- 
ping pl ce for it, It was turned across and under the 
track, and carried well into the solid bank on the 
other side. 

The spillway of the dam has a total length of 152% 
ft.. and the flow line is 5 ft. below the crest of the 
dam. On the northerly side the masonry was carried 
1 ft. higher, and the embankment 3% ft. higher than 
the masonry on the southerly side, so that, should 
some unprecedented freshet overpower the discharg- 
tng capacity of the spillway, together with the blow 
off pipes, the overtlow would take place over the 
masonry rather than over the earthen embankment. 
The masonry was backed up to its full height by a 
heavy bank of earth; in other words, the inside em- 
bankment is continuous over the entire length of the 
dam, so in one sense it is an earth dam with masonry 
spillway, ete. The writer strongly favors earth back- 
ing for all masonry dams, 

The sloping front of the spillway was stepped, rather 
than curved or battered. This is cheaper and prevents 
the water from obtaining a high velocity, by sweeping 
over an unobstructed surface. The spillway during 
construction was repeatedly swept with floods, The 
effect was to exeavate the bottom of the stream more 
or less In front of the dam. In constructing it, a tim- 
ber crib, filled with stone, was placed at its lower 
limit. The bottom of the stream was leveled up with 
dry stone, the largest obtainable ones placed regularly 
on top. The joints were packed with spalls, and then 
a continuous bed of concrete, about 1 ft. In thickness, 
was spread over the dry stone.» On top of the concrete 
a stone masonry pavement was placed, consisting of 
heavy blocks bedded in cement mortar, and some addi- 
tional dry stone riprap was placed below to protect it 
und regulate the channel, and there has been no per- 
ceptible wash. 

Two gates were arranged so as to give simple and 
easy means for drawing water from the reservoir. A 
#8-in. cast iron pipe was built In the masonry of the 
dam as low down as possible, provided with two hori- 
zontal gates. This pipe is supported in solid masonry 
blocks throughout its entire length, reaching from side 
to side of the pipe gallery, with holes to drain off any 
water which may accumulate. Over this is a 36-in. 
pipe. This also has two gates, and is supported by the 
same blocks of masonry. Of the two gates on each 
pipe, the inner one is to be kept open, or partially 
open always, and the water turned on or off by means 
of the lower or down-stream one. 

The whole of the inside face of the dam was cov- 
ered with an earth embankment. This impedes leak- 
age, and is equivalent to a deepening of the founda- 
tion on the water side. To establish communication 
between the water tower and the inside of the reser- 
voir, an arched gallery was constructed, running 
through the bank with a small tower at the entrance 
of the gallery provided with a set of grooves for the 
insertion of frames containing vertical iron bars, 6 ins. 
apart, to prevent objects from entering the pipes. 
These grooves could also be used for stop-planks, if 
desired, Below the lower gate-house the back is pro- 
tected from the wash of the discharge pipes by a 
heavy retaining wall, and a solid pavement laid in 
mortar, 

The first 200 ft. of the side wall stood on rock foun- 
dation; above this it rested on earth, mostly clay and 
gravel. The danger was not that this wall would be 
overturned or moved outwardly, but that it would be 
thrown inwardly from the pressure of the earth 
against it when the reservoir was emptied. Weepers, 


were, of course, inadmissible; a drain-pipe was placed 
outside of the wall, parallel to it, to intercept as much 
us possible of the water and carry it below the dam. 
Much trouble was experienced from the caving of the 
bank during excavation. The whole area to be cov- 
ered by the embankment should be cleared and 
gxrubbed before the work is begun. This operation was 
only partially carried out in the present instance, and 
caused much trouble and extra expense to the con- 
tractors. 

On the south side the rock lay in flag-like slabs, 
about 2 ft. thick, with partings and bed filled with 
compact clay. In cutting into it a great deal was 
loosened outside of the neat lines, and it was found 
impossible to get down to anything more compact or 
less fissured in its structure; therefore, when enough 
of the surface rock had been removed to form 4a 
clean face, the work was built upon them, all irregu- 
larities being carefully packed with spalls, and care 
being taken net to disturb the natural beds. 

Work commenced in August, 1887, and the founda- 
tions were put in across the stream. Work was re- 
sumed in April, 1888, and a temporary earth dam 
built to divert the water through the pipes, which 
were by this time set with their gates. This dam was 
allowed to form part of the permanent embankment, 
The dam caused much trouble by frequent breaches. 
The breach was finally closed by a dry stone wall, 
through which the water could freely pass while the 
dam was being built. When the wall was finished, the 
water was excluded by placing brush against it on 
the inside, and dumping earth behind it. Sand and 
tine gravel proved better for this than clay. 

Work was stopped Noy. 4, 1888. A gap, 90 ft. long, 
was left to provide for freshets. A heavy freshet oc- 
curred in December, and gorged both the 48-in. and 
46-in. pipes, and ran through the gap in sheets of water 
wo ft. long and 2 ft. deep, with an estimated flow of 
1,000 cu. ft, per second, but with no damage to the 
work. No trouble arose in the 1,200-ft. wall, except at 
one point, where a crack was opened about & in. wide 
at the top, apparently running out to nothing further 
down. The leakage was partially stopped by the use 
of sand, cement, sawdust, ete. The writer believes 
that this crack was due to contraction. 

There was very considerable leakage through the 
wall of the upper gate chamber, due to the fact that 
the tower had not been raked and pointed. Hayseed, 
sand, sawdust, ete., were thrown into the tower, and 
the leakage was finally overcome. The writer believes 
that it is not wise to immediately rake and point the 
joints of hydraulic masonry, or cover it with plaster, 
but thinks that it is better to turn the water on first 
and see how tight the wall is, and to point and plas- 
ter afterwards. The water was allowed to run over 
the spillway on Noy. 5, 1889. The total cost of the 
dam was $312,420. 

In clearing the reservoir site, all trees and stumps 
were cut as closely to the ground as possible, and the 
site of the embankment thoroughly grubbed and all 
sods removed, and the material ploughed up before 
placing the embankment upon it. The embankment 
was placed in layers as far as possible. The material 
was taken out with a shovel, carried to the foot of the 
bank in cars, and scraped into place by a scraper 
drawn by horses, also by wagons in the ordinary way. 
It was sprinkled while being put in, and the travel of 
the teams, men, and scrapers was sufficient to com- 
pact it. The material was mostly clay and gravel 
loam. The stone used was mostly conglomerate. Per- 
fect bedding and jointing of all stone with compact 
mortar were insisted upon, and at the beginning of the 
work stones were frequently raised, after being 
bedded, to see that all portions of their beds were in 
close contact with the mortar. In thick walls all beds 
were kept swimming. Concrete was mixed ordinarily 
1, 2 and 5, but where there was running water to 
contend with, a richer mixture was used. About 2 cu. 
yds. of conerete per man per day was the best that 
eould be done. Very little work was done in freezing 
weather. 

Upon another small dam upon which the writer was 
engaged during the winter of 1887-88, American Port- 
land cement was used, and a steam boiler was used 
to heat the water used in making the mortar, and in 
steaming the wall and each stone laid in it. In this 
way every stone was bedded unfrozen,. but probably 
froze up immediately and remained frozen until the 
next spring. The joints were then raked out, and the 
wall was found to be all right. 


The projectors of the Ohio River-Lake Erie canal 
are asking their backers for a guarantee fund of $100,- 
000 to complete the preliminary work. The provisional 
committee, which has been out examining the three 
available routes, reports in favor of the Warren-Ma- 
honing route, in preference to the Shenango route. 


PROGRESS IN GAS MOTORS FOR STREET 
RAILWAYS.* 


fu a former report (Engineering News, May 3 and 
June 7, 1894) some aceount was given of a street-rail- 
way car of the Luehrig system, propelled by a gas 
engine and carrying its supply of compressed gas in 
cylindrical reservoirs hung beneath the floor of the 
vebicle. Although of recent invention and somewhat 
complicated in construction, this car had been worked 
successfully in Dresden at a net cost of operation seo 
far below that of electric or even horse railways that 
it seemed to embody the germ at least of a new and 
importaat departure in street-railway equipment, par 
ticularly for the large class of lines whereon traffic is 
‘mited and varies essentially in volume at different 
seasons or hours of the day. Through the death of the 
inventer and other circumstances, the improvement ap 
pears to have beeu temporarily checked in Germany. 
and the field of experiment has been transferred to 
England, where the Luehrig patents have been ecquired 
by a syndicate, and the car has undergone, during the 
past four or five months, modifications which, from 
trustworthy accounts, have greatly lesseaed its weight 
and cost and enhanced its practical value. 

One important difficulty in the case of every self- 
contained car lies in the fact that, for climbing grades, 
starting under full load, passing curves, or meeting 
sudden falls of snow, a car which, when in motion, can 
be easily drawn by two horses must be equipped with 
a motor capable of exerting temporarily 10 or 12 HP.. 
and for this a considerable weight of machinery is un- 
avoidable. The general defect which has been found 
in gas motors for street-railway purposes hitherto has 
been that they have been available omy for light 
traffic, and, if made sufficiently powerful for city 
lines, their excessive weight and cost would form a 
fatal objection. . 

Through the modifications which have been made in 
the Imehrig motor car by the English engineers, these 
defects are believed to have been practically overcome. 
The original car was rigged with two double-cylinder 
sus engines, one under each seat and both working 
upon the same driving shaft, and weighed, without 
passengers, 74% tons. In the improved car but one gus 
engine is used, the two cylinders of which are set fac- 
ing each other and both working on the same crank. 
The engine is located under the seat on one side of the 
car; the other end of the driving shaft, which extends 
across beneath the floor of the vehicle, carrying a fly- 
wheel, which steadies and regulates the motion of the 
engine. By this improvement, the nuinber of working 
parts, and, therefore, the weight, cost, and wear and 
tear of the motor have been greatly reduced. What is 
equally important, in a commercial sense, the motor 
has been reduced to a form and dimensions which will 
permit it to be adjusted to cars already built for cabie, 
electricity, or horse power. 

But, by reducing the engines to one, the power of 
the car to start promptly with a heavy load was com- 
promised, and this weakness has been overcome by 
the momentum of the flywheel and by the device of 
keeping the engine constantly in motion while the car 
is in service and transmitting its power from the crank 
shaft, through a second-motion shaft, to the running 
gear by friction clutches under the control of the 
driver. This is arranged as follows: 

The driver, standing on the front platform, has be- 
fore him the brake wheel and beside him 4 movable 
lever, not unlike the reversing bar of a locomotive. 
When this lever is in a vertical position, the engine 
shaft is disconnected from the second-motion shaft and 
the axles, so that the car may be at rest while the 
engine is running free. When the lever is pushed to 
the right, the second-motion shaft, with which the 
axles are connected by chain gearing, is brought into 
engagement by a pinion and friction clutch, which 
gives the car a speed of four miles per hour. Throw- 
ing the lever to the left brings into similar engage- 
ment a larger pinion, which, without changing the 
speed of the engine, gives the car a speed of eight 
miles an hour, which is the limit of speed allowed by 
the municipality of Croydon. A second lever is pro- 
vided for operating reversing clutches whenever, at 
the end of the line or elsewhere, the movement of the 
ear has to be reversed. 

Ordinary street gas is used, condensed to a pressure 
of 10 atmospheres, and the reservoirs under the floor of 
the car—which can be filled through a hose within the 
time required to change horses—carry gas enough for a 
run of eight or ten miles. The consumption of gas by 
a loaded car is stated to be 25 cu. ft. per mile, which 
costs, at Croydon, 2 cts. 

The can runs quietly and easily, emitting neither 
smoke nor steam. Inside passengers can hear a slight 
rumble of machinery and perceive a trifling vibration; 
but, after a minute or two, these are unheeded. It 
carries 28 passengers in all and makes a very fair 


* Abstract of a circular report from Mr. Frank H. 
Mason, U. 8S. Consul-General at Frankfort, Germany, 
July, 1894. 





a a ea ARRAN RNAI EAN I Ot 





es 





Oct. 18, 1894. 


speed, the limit allowed by the board of trade being 
vight miles per hour. With the slow gear in action, it 
will readily mount an incline of 1 in $3, with a 
short piece of 1 in 16 (4 and 6%), and in coming down, 
it can be stopped by the brakes in its own length. It 
also goes round a curve of 35 ft. radius on a 1-in-27 
grade. Its weight, when filled with pissengers, is 5% 
tons. 

The main question, which remains to be decided by 
prolonged experience would seem to be that of net 
cost of maintenance. The initial cost of the iaotor car 
is about the same as that of an ordinary horse car 
and the eleven horses which are required on well-man- 
aged lines to operate it. The point to be determined 
is, whether it is or is not cheaper to keep one gas 
engine in order than to keep in health and serviceable 
condition eleven horses, and whether the machine will 
last longer in service than the animals. When the 
motor car is not needed, it costs nothing but a shed to 
shelter it, while the horses must be fed and cared for. 
From the English standpoint, the horse car is the only 
system that offers any serious competition with gas, 
and, as the latter starts with an advantage of 5 cts, per 
mile in the cost of material consumed, its victory on a 
large majority of the lines in that country would seem 
to be more than probable. 

A special motor car of the type above described 1s 
now being constructed in England, to be carried to the 
United States for exhibition and trial. Its perfor- 
mances will doubtless merit the attention of all who 
are interested in the complicated subject of city and 
suburban transportation. 


PERSONALS. 





Mr. Isaac Roseberry, City Surveyor of Creston, Ia., 
died Oct. 5. He was born at Columbus, Ill, in 1835. 

Mr. B. A. Cunningham has been appointed Division 
Engineer of the Lehigh Valley R. R., between Man- 
chester and Wilkes-Barre, Da. 

Mr. F. A. Kirby, an electrician, at one time asso- 
ciated with Prof. Morse in the development of the tele- 
graph, died at Sayville, L. I., Oct. 16. 

Mr. F. L. Garlinghouse, formerly Chief Engineer of 
the Pittsburg Bridge Co., has been appointed Chief 
Engineer of the structural department of Jones & 
Laughlin. 


Mr. D. H. Lovell has been appointed Superintendent 
of the Monongahela Division of the Pennsylvania R. 
t., and Mr. D. M. Watt, Superintendent of the Western 
Pennsylvania Division. 

Mr. T. F. Corwin, Superintendent of the Chicago & 
East Illinois Ry., has resigned to become Superin- 
tendent of the Cascade Division of the Great Northern 
Ry., with headquarters at Spokane, Wash. 


Mr. Victor Wierman, Assistant Engineer on the Pitts- 
burg Division of the Pennsyivania R. R., has been pro- 
moted to Superintendent of the Bedford Division, vice 
Mr. Robb, transferred to the Cambria & Clearfield 
Division. 

Mr. W. P. Pressinger, of the Clayton Air Compressor 
Works, New York, has returned from a tour in Europe, 
where he took the opportunity of studying the air-com- 
pressor practice of the larger cities, and while in Paris 
examined the plant of the Paris Compressed Air Power 
Co. 

Mr. L. E. Chapin, Assoc. M. Am. Soc. C. E., form- 
erly of Canton, O0., and Mr. W. G. Clark, Jun. Am. 
Soc. C. E., of the firm of Nickenden & Clark, have 
formed a partnership to carry on a general practice as 
consulting and constructing hydraulic engineers, with 
offices in the Law Building, Toledo, O 


Mr. J. Elfreth Watkins, Assoc. Am. Soc. C. E., Cur- 
ator of the Railway Department of the Field Col- 
umbian Museum, Chicago, has resigned, and will 
return to the service of the Pennsylvania R. R., with 
which he was connected for many years. Before going 
to the Field Museum he was Curator of the Railway 
Department of the National Museum, at Washing- 
ton. 


Mr. Eli A. Young, contractor for dock, pier and 
wharf work, died at Elizabeth, N. J., Oct. 14, at the 
age of 66. He built the Standard Oil Co.’s piers at 
Constable Hook, the Singer Sewing Machine Co. 
wharves at Elizabethport, the Jersey Central R. R. 
bridge across the Shrewsbury River, the wharves at 
Bath Beach, L. IL. the Worthington Co. piers, at 
Elizabethport, and the wharves at Tarrytown. 


Mr. John S. Strange, formerly City Surveyor of Pas- 
saic, N. J., died Oct. 15 at his home in Passaie. He was 
born in 1832 in Gloucestershire, England, and became 
a civil engineer soon after attaining his majority. He 
went to Canada in 1864, stayed there until 1866. ond 
then removed to the small village of Passaic, where 
he opened an office, and was Village Surveyor for a 
number of years, becoming City Surveyor when J’as- 
saic was incorporated as a city. 
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TRADE PUBLICATIONS. 


RAILWAY AND TRAMWAY TRACK MATERIAL.— 
Steel Rail Supply Co., Humphreys & Sayce, Mana- 
gers, 10 Wall St., New York. Oblong; 12mo; paper; 
pp. 46; illustrated. 


This pamphlet contains a number of handy tables of 
weights and quantities of track materials, notes on 
switches and frogs, curves and grades, etc., and esti- 
mates of cost of light track. There are also a number 
of sections of light rails and of 60 and 70-lb. T-rails 
for electric railways, these latter being 6 and 
high and 5 and 5% ins. base, respectively. 
CARSON-LIDGERWOOD CABLEWAY. Carson Trench 

Machine Co., Charlestown, Boston, Mass. Oblong 
SvO; paper; pp. 30; illustrated. 2 

This illustrated catalogue describes the 
wood cableway for sewer excavation, rights for the 
manufacture of which have just been acquired by the 
Carson Co. This is said to be the only cable sewer 
machine on the market. The machines have been used 
upon trench work in several cities, and a dozen con- 
tractors and the cities of Baltimore, Md., Lowell, Mass., 
and Manchester, N. H., have already purchased them 
The machines are fully described and illustrated. 
WATER AND GAS WORKS SUPPLIES. James B 

Clow & Son, Chicago, Ill. 4to; pp. 448; illustrated 

This is a catalogue of supplies for plumbers, steam 
and gas fitters. A description, and in most cases 
an illustration, is given of almost every article, tool 
and appliance used in the plumbing work of a mod 
ern building. There is also a goodly list of gates 
pumping-engine attachments, and general water-works 
material, which this firm manufactures or sells. The 
dimensions, sizes, prices, etc., of the various goods are 
given in such detail as to make the catalogue a val 
uable guide in making designs and estimates for 


plumbing, as well as in ordering supplies from this 
firm. 
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SOCIETY PROCEEDINGS. 

MICHIGAN ENGINEERING SOCIETY.—The annual 
meeting of Directors was held at Lansing, Mich., Oct 
10. Letter ballots for officers were canvassed, and 
the following were declared elected: President, Geo. 
S. Pierson, of Kalamazoo; Vice-President, J. J. Gran- 
ville, of Saginaw; Secretary and Treasurer, F. Hodg- 
man, of Climax; Directors, Prof. J. B. Davis, of Ann 
Arbor; Prof. C. E. Greene, of Ann Arbor, and Dorr 
Skeels, of Grand Rapids. It was decided to hold the 
next annual convention at Lansing, beginning on Tues- 
day, Jan. 15, 1895. F. Hodgman, Secretary. 

ENGINEERS’ CLUB OF PHILADELPHIA.— At tl« 
meeting of Oct. 6 there were 48 members ¢" i vistors 
present. The Secretary read a cireular letter and 
proposition from Mr. E. L. Corthell, for the establish 
ment of an International Institute of Engineers and 
Architects. Mr. Henry G. Morris, chairman ef the 
committee appointed, presented a memorial of the 
late Thomas M. Cleemann. Prof. Walter L. Webb 
read a series of notes on the results of some experi- 
ments to determine the resistance of the atmosphere 
to the free fall of spheres, which he had made when an 
instructor at Cornell University. The very thorough 
series of experiments that was contemplated was 
never completed, but the results that were obtained 
evidenced such a degree of accuracy that the author 
believes a description of the methods used and of the 
conclusions that can be drawn from the results will 
be of value to those interested, and may lead to a con- 
tinuation of the investigation. The balls that were 
compared were of iron and wood, both finished by 
eareful grinding to exact sphericity and diameters to 
within 1-1,000 in. The volumes of air displaced and 
the shapes of the resisting surface were, therefore, 
identical for both balls. The grinding of the balls 
polished the surface of each of them and the skin fric- 
tion was, therefore, practically the same in both cases. 
The heights dropped through were exactly the same, 
but the results show a much larger co-efficient of 
resistance for the iron ball and a material increase in 
the co-efficient for both balls in case of a short fall 
than with a longer one. Conclusions were deduced 
from these experiments for the relations between mass, 
acceleration, resistance, etc., and the results showed 
that atmospheric resistance does nét vary as the square 
of the velocity. L. F. Rondinella, Secy. 


AMERICAN SOCIETY OF RAILROAD SUPERIN- 
TENDENTS.—The annual meeting was held Oct. 15 
at the Hotel Brunswick, New York city, with Mr. 
Beach, president. in the chair. The proceedings were 
opened by an address on “Railway Eduecation,"’ by Mr. 
Willard A. Smith, of Chicago, Honorary Member. The 
reports of the executive committee, secretary and treas- 
urer were presented. A paper on “Rules for the Gov- 
ernment of Trackmen” was read by Mr. Seely Dunn, 
Louisville & Nashville R. R., recommending the use of 
a catechism on the same plan as that used for the ex- 
amination of trainmen. Many foremen do not study 
their book of rules and have a contempt for books and 
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figures, but they would have to study them « irefully in 
order to pass such an examination 
paper. The writer submitted such 
examination of section f 
Nashville R. R, " 


aS proposed by this 
a catechism for the 


remen on the Louisville & 





he next paper was by Mr. «. ©. An 
thony on “Some Inconsistencies in « Signaling of 
Diverging Routes."" He referred to the prevailing pra 

tice of having more than one blade on a post, the upper 
one governing the main or high-speed route, and the 
lower ones the diverging routes. In some cases the num 
ber of blades is limited to two.and indicators are added 
When more than two routes a » be signaled deti 
hitely, but the genera plan that t bottom arm gov 

erps all diverging routes is unsatisfactory, as the same 
signal should not be used for trains for the main branch 
track and those for the side tracks. As to the indi 
cators, he thought an enginema l ig able to see the 
blade much farther than the indicato Would assume 
a lowered blade to mean that the proper route Was set 
for him, and would proceed without much regard to the 
indicator. He did not think tha ire or even fou 
artus would lead to confusion, and instanced one road 
Where three-blade siguals are used, each governing five 
routes. The top arm indicates tin wk. the se 

ond arm indicates definitely a bra ho main ick, and 
the bottom arm indicates any on of i emaining 
three routes. His conclusions we that at | he 
three classes of diverging routes should be provided 
for and that the indicator and semaphore arm are two 


entirely différent kinds of signals aap ed 
uses and ought not to be used 


to different 
in combination 


Of the standing committees, the on y one reporting 


was that on “Signaling,"’ the report being presented by 


Mr. W. G. Watison, of the West 


Shore R, R., and we 
shall give an abstract of this 


next week Phe several 


topics for discussion were considered, and some of them 


were referred to the committees, but 


on the question 
of discontinuing the use of a wh 


ite light as a safety 
signal the opinion was unfavorable t 


0 such a change 
A committee was appointed 


to consider the question of 


the relations between the railway olpanies and their 
employees. The president, secretary and treasurer were 
elected last year to serve two years, vice-presidents 
were elected at the meeting as follows: First Vice 
President, C. B. Price, Allegheny Valley R. R.: Se 
ond Vice-President, ©. R. Fiteh, N. Y., Lake Erie 


« 
Western R. R. Mr. C. A. Hammond, New’ York city, 
is Secretary. 
CUMING TECHNICAL MEETINGS. 

ENGINEERS’ CLUB OF VHILADELPHIA. 

Oct. 20, Secy., &. I. Rondinella, 1122 Girard St. 
DrNViek SUGiIRTY OF Civie ENGINEERS. 

Uct. 23. Secy., F. Ed. King, 36 Jacobson Block. 
CENTRAL RAILWAY CLUB 

Uct. 24. Secy., S. W. Spear, East Buffalo Iron W 

Buffalo, N. Y¥ : — 


CANADIAN aaees OF CIVIL ENGINEERS. 

uct. 2. Secy., C. McLeod, 112 Mansfield St., Montreal 
E NGIN ERS’ CLU B OF INDIANAPOLIS. 

Oct. 27. Secy., C. C. Brown. 

TECHNICAL SOCIETY OF THE PACIFIC COAST. 


— 2. Secy., O. Von Geldern, 719 Market St., San Fran- 
sco. 


FRANKLIN INSTITUTE, PHILADELPHIA. 

Nov. 2. “‘A ‘trip through Germany," by C. J 

Secy., W. H. Wahl. 

CIVIL, ENGINEE — SOCIETY OF ST. PAUL. 
Nov. 5. Secy., L. Annam, City Engineer's Office. 
WRHASTERN Sur wry OF ENGINEERS 

Nov. 7. Secy., Thomas Appleton, Lakeside Bldg., Chicago. 
ENGINEERS’ CLUB OF St. LOUIS 

Nov. 7. ‘Progress in Steam Engineering."’ Secy., W. H 
Bryan, Turner Block. 

AMERICAN SOCTETY OF CIVIL ENGINEERS 

Nov. 7. Secy., Francis Collingwood, 127 E. 23d St., N. ¥ 
ENGINEERING ASSOCIATION OF THE SOUTH. 

Nov. 8 Hunter McDonald, Nashville, Tenn 

ENGINERRS & ARCHITECTS’ CLUB OF LOUISVILLE. 

Nov. 8 Secy., G. W. Shaw, Norton Building. 
MONTANA SOCIETY OF CIVIL ENGINEERS. 

Nov. 10. Secy., G. O. Foss, Helena, Mont. 

WISCONSIN POLYTECHNIC SOCIFLY 

Nov. 12. Secy., Geo. G. Mason, 144 Sth St., Milwaukee 
ENGIT.FERS’ CLUB OF KANSAS CITY. 

Nov. 12. Secy., Waterman Stone, Baird Building. 
NORTHWE STERN RAILWAY CLUB. 

Nov. 13. Sec W. D. Crosman, Ryan Hotel, St. Paul. 
NoKTH WESTE it SOCTETY OF ENGINEERS 

Nov. 13. Secy., D. W. MeMorris, Burke Building, Seattle, 

Wasb. 

CIViL, ENGINEERS’ CLUB OF CLEVELAND 

Nov. 13. Secy., F. C. Osborn, 721 Hickox Building. 
NEW ENGLAND RAILROAD CLUB. 

onl 14. Secy., F. M. Curtis, P. O. Box 1576, Boston, 


aot “THERN AND SOUTHWESTERN RAILWAY CLUB. 
Nov. 15. Atlanta, Ga. Secy., F. A. Charpiot, Macon, Ga. 
SOCIETY NAVAL ARCHITECTS & MARINE ENGINEERS. 
Nov. 15 and 16. Annual Convention in New York city 
Secy., W. L. Capps, U. S. N., Washington, D. C. 
ENGINEERS’ CLUB oF CINCINNATI. 

Now. 15. Secy., J. F. Wilson, 24 W. 4th St 
ENGINFFRS’ SOCIETY OF wes TERN PENNSYLVANIA. 
Nov. 15. Secy., D. Carhart, Carnegie Library Building, 
Allegheny. 
NEW YORK RAILROAD CLUB. 

Nov. 15. Secy.. John A. Hill, Temple Court, N. Y. City 
ENGINEFRS’ CLUB OF MINNEAPOLIS 

Noy. 19. Secy., E. Nexsen, Kasota Block. 
WESTERN RAILWAY CLUB. 

Nov 20. Secy.. C. F. Street, Rookery Building 
COLUMBIAN ENGINEERING SOCIETY. 

Nov. 20. Secy., F. W. Hart, Washington, D. C 
ASSOCIATION OF ENGINEERS OF VIRGINIA. 

Nov. 21. Secy., J. H. Pilcher, Roanoke. Va. 
BOSTON SOCIETY OF CIVIL ENGINEERS 

Nov. 21. Secy., S&S. E. Tinkham, 36 Bromfield St 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
ve 2 to 7. Secy, F. R. Hutton, 12 W. 31st St.. New 


NORTHWESTERN TRACK AND RRINDGE ASSOCIATION. 
Dec. 14. Secy., D. W. Meeker, St, Pan!, Minn, 
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We give up a considerable part of this issue to 
the report to the New York City Rapid Transit 
Commission made by Mr. W. B. Parsons, Chief En- 
gineer, concerning rapid transit railways in Euro 
pean cities. Much of the information given by Mr. 
Parsous has been published in this and other tech- 
nical journals; but nowhere has it all been gathered 
together in one place where it could be conveniently 
referred to. We have, therefore, printed the report 
in full, with the drawings which accompanied it. 

Mr. Parsons concludes his report by laying down 
seven general principles, applicable as guides in the 
adoption of a rapid transit system for New York 
city. The substance of these conclusions can be 
further condensed into three statements: (1) Klec- 
tricity has proved itself an economical and reliable 
means of working city passenger railways of heavy 
traffic. (2) With electric operation and proper ap- 
pliances for ventilation, the air of the tunnel can be 
made practically as pure and dry as that above 
ground and the temperature will be almost the 
same. (3) A tunnel can be built beneath the street, 
by excavating from the surface, without endangering 
foundations or seriously obstructing street traffic. 

These conclusions agree very well with those 
reached by most engineers who gave attention to 
the problem of rapid transit in New York city at 
the time of the abortive attempt to interest private 
capital in its construction two years ago. Concern- 
ing the use of electricity as a motive power es- 
pecially, the past two years of experience have 
greatly strengthened the conviction that its use is 
entirely practicable. It is true that the substitution 
of the electric motor for the steam locomotive on 
ordinary surface railways seems no nearer now than 
two years ago; but there is abundant experience 
now on reeord to show that for city and suburban 
passenger tratlic, electricity is equal to all demands; 
and that its cost is not greatly in excess of the cost 
of traction by locomotives, while its elimination of 
smoke and reduction of noise should invariably cause 
its adoption for such service. 

_—- ---—e — 

The absurdity and inequity of enacting laws for 
the benefit of a few and without due consideration 
of the possible consequences, are shown in the Tobin 
bill, rushed through the New York legislature last 
February. ‘This bill was introduced simply to 


ADVERTISING MANAGER . 


oblige the Central Labor Union, and provided that 
all stone used under contracts for municipal im- 
provements, including existing contracts, must be 
worked, dressed or carved upon the ground where 
the work is being carried on, or within the boun- 
daries of the city of New York. This provision in- 
cluded chiseled and dressed stone for buildings, 
basin ‘heads, cross-walks, curb, flagging paving 
blocks and all kinds of stone requiring dressing or 
working to any size, dimension or shape. The out- 
come of this law is now seen in an order issued by 
the Commissioner of Public Works to all paving 
contractors now at work, requiring them to obey its 
provisions under penalty of forfeiture of contract. 
The result is that the couple of hundred local 
granite cutters, in their endeavor to secure a mon- 
opoly of this work, close the important market of 
New York to 6,000 of their fellow-workmen in the 
granite quarries of the New England States, and 
throw 4,000 pavers and rammers in New York city 
out of a job, owing to lack of material to work with. 
If the granite must be transported in the rough to 
this city and cut here, as this absurd law seems to 
demand, experts figure that the price will be en- 
hanced three-fold, and that granite paving, now 
one-third less in price than asphalt paving, will be 
double the price of asphalt. In other words, 
granite would become prohibitory in cost, and the 
New York granite cutters, who insisted upon pass- 
ing the bill, would have none to cut. It should 
teach our law-makers to look deeper into the pos- 
sible consequences of the bills presented to them. 
In this case, in an attempt to curry favor with a 
few hundred laboring men, 10,000 other laboring 
men are likely to be injuriously affected. 
ae ee ae 

The United States naval authorities have done 
wisely in sending an expert naval constructor, R. P. 
Hobson, to the Japanese dockyards and to the 
scene of the present naval conflict between the two 
chief Oriental nations, for the purpose of carefully 
studying the effects of an actual battle upon modern 
warships. The great naval battle between fleets of 
modern war vessels for which naval authorities have 
waited so long has been fought at last, but 
in an unexpected quarter of the globe, and 
with few or no competent European witnesses. 
The accounts of the battle thus far received are 
much mixed, yet enough has been learned to 
teach some very useful lessons. ‘Tests of guns 
and armor on a government proving ground are 
well enough; but this cannot compare with the tests 
of an actual battle in proving or disproving the 
value of the various devices of attack and defence. 
As the late battle at the mouth of the Yalu River 
was practically a contest of Japanese modern fast 
cruisers, with quick-firing guns and light 41-in. 
armor, against belted Chinese battleships, with 10- 
in. armor and heavy guns, mounted in barbettes, the 
outcome assumes unusual importance. As London 
“Engineering” says, in commenting editorially upon 
the fight, it may open the eyes of naval construct- 
ors to the fact that too great sacrifices have been 
made in late years in the attempt to attain “armor- 
protected stability.” The late fight seems to prove 
the general correctness of the theory advanced by 
some modern naval authorities: That the best pro- 
tection a ship can have is a vigorous gun-fire; and 
that the best support for this gun-fire in speed. ‘The 
Japanese ships, with a speed ranging from 17 to 23 
knots, had the choice of positions in fighting the 
Chinese warships with from 10 to 16-knot speed. 
and they used this advantage most effectively. ‘he 
problem is now fairly put before naval constructors, 
says our English contemporary, of settling for them- 
selves how long a swift cruiser with protected bows 
could stand against the counter-attack of a belted 
battle-ship; and if some other means than the rud- 
der were provided for swinging the stern, bow-tfire 
and bow protection would assume quite a different 
aspect. Meanwhile, it must be gratifying to our 
naval authorities, and to the American people gen- 
erally, that in the design of our new warships speed, 
quick-firing guns and manoeuvring ability have been 
made marked features, rather than heavy armor 
and heavy guns. A few more modern naval battles 
may entirely change the opinions of constructors as 
to the amount and location of armor on warships, 
and relegate the heavy and costly battle-ship to its 
proper sphere—the defence of harbors and the coast 
line. 


Whether electricity is a cheaper system of street 
car traction than the cable may be an open ques- 
tion among engineers, but the investing public ap- 
pears to have already made up its mind upon this 
point. The Piedmont Consolidated Cable Co., of 
San Francisco, has been in a receiver's hands for 
several months. Recently the bondholders of the 
company petitioned the court to authorize the re- 
ceiver to equip the line for electric traction. It is 
stated that the line can be converted from a cable 
to an electric system at a cost of $8,000, and that a 
saving in operating expenses of $19.50 per day, or 
$7,000 per year, will be made thereby. 

It is so seldom that anything of importance is 
done nowadays in th eshape of railway extensions 
that the completion of the Chicago, Burling- 
ton & Quincy’s Billings extension ranks as 
quite a notable event. The company began work 
on this extension in 1886, building it under the 
name of the Grand Island & Wyoming Central 
R. R., and laying during the year 100 miles of track, 
from Grand Island northwest to Anselmo. During 
the boom year of 1887 this track was extended 150 
miles farther; and in 1888 about 162 miles more 
were added, carrying the extension out of Nebraska, 
across the southwest corner of South Dakota, and 
some 30 miles into Wyoming. Since that time work 
has proceeded in a much more conservative manner. 
Branches were built northward to reach Deadwood 
and other points in the Black Hills region, and the 
line in Wyoming was gradually extended northwest, 
This latter line was finally completed in the early 
part of the present month to a junction with the 
main line of the Northern Pacific at Billings, making 
the total length of the extension from Grand Island 
about 700 miles, and the total length of the Burling- 
ton line from Chicago to Billings, about 1,360 miles. 
The completed line to Billings is to be formally 
opened for business on Oct. 21. The line taps the 
Wyoming coal fields, and will furnish an outlet to 
market for the cattle ranges of Northern Wyoming. 
It is interesting to note that the route of the line lies 
through the valley of the Little Big Horn River, and 
crosses the battle ground where Custer and his men 
met their death. 

POWER BRAKES FOR STREET RAILWAY 
CARS. 

Elsewhere in this issue will be found two papers 
on the subject of power brakes for street cars. One 
of these papers describes the very ingenious electric 
brake invented by Mr. Elmer A. Sperry; the other 
compares the air-brake with the hand brake and 
also with the electric brake. The opinion has been 
repeatedly expressed in these columns that the most 
promising direction in which to work for the reduc- 
tion of the present numerous accidents on street 
railways is by the introduction of better brakes. 
Not that we would say a word to discourage the 
present strong movement toward the equipment 
of cars with fenders; it is by all means desirable 
that this should be done, and many lives will doubt- 
less be saved thereby. On the other hand, it should 
be understood that the best fender can only re- 
duce the chances that injury or fatality will result 
when a car strikes a person. It is not reasonable 
to suppose that it can ever be made a very safe pro- 
ceeding for a street car, running at five to ten miles 
per hour, to scoop up a person standing or lying on 
the track, no matter how ingenious a scoop may 
be devised nor how softly it may be padded. 
Again, the fender can at best but reduce the danger 
to pedestrians. While accidents of this class do 
form a large proportion of the fatalities, it must be 
remembered that, almost daily, carriages and wagons 
are run into by electric cars, and not infrequently 
with the result of killing or maiming the occupants. 
Furthermore, collisions between different cars and 
runaways on steep grades are becoming seriously 
frequent; and for the prevention of accidents of this 
sort we must look solely to improvements in braking 
systems. This latter fact needs to be emphasized. 
There are probably a hundred or more electric 
railways now in operation whose ears are running 
up and down grades so long and steep that a 
dozen years ago no reputable engineer would thave 
dared recommend any other than a rack or cable 
system as a reasonably safe method of operation. 
On these steep grades the sole reliance for safety 
is a hand brake that is properly styled a relic 
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of the days of the bobtail horse car. A broken rod, 
a dropped beam, a pin dropped out of place may 
render the whole apparatus inoperative and permit 
the car to dash down the grade uncontrolled. This 
is not theory, but fact. Several such accidents have 
occurred during the past few months. 

There is a phenomenon in connection with brak- 
ing on steep grades that is not generally understood. 
It is usually supposed that if the motorman can 
eontrol his car on a steep grade when running 
slowly, he can also do so when running rapidly 
down it. But, as a matter of fact, the coefficient 
of friction between the brakeshoe and the car wheel 
falls off as the whee! increases its velocity. Hence 
if on a steep grade the point is once reached where 
the resistance of the brake becomes less than the 
acceleration due to the grade, the car will at once 
begin to gain in velocity, and with this gain the 
brake resistance will rapidly decrease, so that as 
the car moves down the grade its velocity is subject 
to a constantly increasing acceleration. 

Turning again to the need of brakes for cars 
operated in city streets, it is doubtless not generally 
realized that the brake is a far more important 
factor on street railways than on steam railways. 
A motorman applies the brake a score of times for 
every once that the locomotive runner applies his. 
In fact, on a city street an electric car is constantly 
starting and stopping. Again, the locomotive runner 
has as a rule a clear track, and when a stop is to 
be made has plenty of time to operate his brake. 
An “emergency stop” in passenger service is a rare 
incident. ~ But on an electric railway not a_half- 
hour passes but what one or more close shaves 
occur. A team turns across the street unexpectedly, 
a child runs on the track just in front, another car 
suddenly comes in sight as a curve is rounded—any 
one of a hundred frequent occurrences may make it 
necessary for the motorman to throw every pound 
of his muscle on the brake handle in the effort to 
stop before collision takes place, 

It is when one of these “emergency stops” is made 
with the hand brake that its inadequacy is realized. 
For the ordinary stop, made generally from a mod- 
erate speed, it must be admitted that the hand 
brake, applied by a competent man, does excellent 
work. No better graduation can be asked for than 
that which the discriminating touch of human 
muscle can give, and the force required to be exerted 
by the motorman is not great. But when the ne- 
cessity arises for a stop in the shortest possible time, 
the inadequacy of hand braking is apparent. ‘The 
precious second required to wind in the slack of the 
chain is alone sufficient, had it been utilized in re 
tarding the car, to have saved many lives. 

The very short distance in which a car may be 
stopped by brakes applied instantly with the full 
force which can be used in practice without sliding 
the wheels is not generally realized. At a speed of 
six miles per hour, which we may take as the limit 
at which a car should run in a very crowded city 
street, a stop should be possible in 9 ft. At a speed 
of 10 miles an hour, which is a fair limit of speed 
for cars moving at any point where an emergetcy 
stop may possibly be required, a stop in 25 ft. should 
be feasible. At a speed of 20 miles per hour, which 
ought to be the outside limit for cars running in any 
street or highway, even with a clear track in sight 
for a good distance ahead, a stop in 100 ft. should 
be made, if necessary. 

It is almost needless to say that a modern electric 
ear cannot be stopped within the short distances 
above given by the common hand brake. Of course 
it is theoretically possible to increase the leverage of 
the hand brake to any extent; but with this increase 
in leverage comes a greater motion required to take 
up slack, and it must not be forgotten that the time 
consumed in taking up slack is an objection to the 
hand brake as great, or greater, than its deficiency 
in power It is probable that if the records were 
sifted, it would be found that as many people are 
killed by electric cars at low speeds of 4 to 8 
miles per hour as at speeds of 12 to 20 miles. 
Crowded city streets offer the greatest opportunities 
for accidents and require the most frequent emer- 
gency stops. What is most needed is a brake 
which, at the very instant the motorman sees dan- 
ger, can be made to apply brakeshoes to every wheel 
up to the limit of its power. 

We have thus far referred to what a good brake 
for street cars should be able to do. When we face 
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the practical problem of operating street car brakes 
by power, however, we find that the way is by no 
means clear of difficulties. Taking up first the air- 
brake, we find that the air-compressing pump is a 
most troublesome element to deal with. The rest 
of the apparatus is simple enough to construct. Ex 
perience with air-brakes on steam railways has 
solved pretty well all the problems in connection 
with the application of the air to the brake ap 
paratus when once it is compressed. In fact, so 
far as most of this gear is cotcerned, all the diffi 
cult questions which so long delayed the application 
of air-brakes to freight trains are eliminated. But 
to make an air compressor which will run with little 
or no care in the dust and grit and mud through 
which a street car must pass, which will take up 
little room, make little noise, refrain from wearing 
out, and last, but by no means least, which can be 
made at a profit for a price which the street car 
companies are willing to pay—that is the problem 
which must be met and solved in the best possible 
manner to make a street car air-brake successful. 

We have assumed in the above that the air com- 
pressor was to be driven from the car axle. Of 
course, it is open to any inventor to furnish air for 
brakes on an electric car by driving the pump by 
an independent motor. In that case, of course, the 
pump might be placed on the car rvof, or in any 
other convenient position. But here again come 
in the questions of cost and complication, and it 
will require some capital work to design an air 
compressing equipment on this plan which will not 
be too expensive or too intricate to suit electric rail- 
way managers. 

That the problem we have outlined is a difficult 
one is evidenced by the fact that none of the com- 
panies which have made such strenuous efforts to 
compete for the air-brake business on steam railways 
have shown the slightest disposition to enter the 
street railway field with an air-brake. It is true 
that there are one or two companies now manu- 
facturing air-brakes for street cars. How well 
they have succeeded in solving the problem we are 
unable to say. 

Taking up now the electric brake, it is pretty 
well understood that no electric brake taking the 
current for its operation from the line wire could 
hope to succeed. It is the first essential of a power- 
brake system that it shall always and infallibly 
operate when wanted. A brake which would be 
inoperative in case the trolley were off the line, or 
in case of failure of current in the line wire, would 
be altogether too dangerous an appliance to deserve 
consideration. 

In another column of this issue we give space to 
a paper by Mr. E. A. Sperry, M. Inst. Elec. E., 
describing a new electric brake of his invention 
which overcomes this insuperable objection to elec- 
tric brakes. In Mr. Sperry’s system the line current 
is first shut off, and the motor connections are so 
altered that the motor acts as a dynamo. The 
current generated by it is led to an electric magnet, 
consisting of a crescent-shaped disk, which is 
drawn against the face of the wheel by the mag- 
netic attraction. There are two difficulties with 
this system. The first is, that since the brake de- 
pends for its power on the current developed by 
the motor, it has practically no power when the 
ear is standing still, and the motorman must use 
a hand brake to prevent his car from starting when 
standing on a steep grade. The second, and ap- 
parently more serious objection, is that the power of 
the brake diminishes rapidly as the speed decreases. 
This gives a very gradual and easy stop, ibis true, 
but there is no trouble in making such stops with a 
hand brake, and if a power brake is to be used at 
all, what is wanted above all is the brake that can 
make the quickest stops possible in an emergency. 

It would be of much interest if the makers of 
street railway brakes would make public tests of 
their devices and show just what short stops from 
different speeds their devices are capable of. Until 
records of this sort are made available, no one ean 
say exactly what value Mr. Sperry’s brake may or 
may not have in this respect. 

One other difficulty with Mr. Sperry’s brake will 
probably impress every one who examines his paper. 
As seen by the illustrations accompanying it, the 
inventor resorts to the crude method of winding up 
a chain on a spool on the motor car axle, when it 
is necessary to apply brakes on a trail car. With 
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such a method of brake application only one, or at 
most two, trail cars could have their brakes operated 
from the motor car. It will not escape attention, 
either, that under this system a motor car requires 
an especial equipment to operate brakes on a trail 
car, and when so equipped some altera 
made in the brake gear whenever the trailer is to 
be attached or taken off. 

We have considered chietly the air-brake and the 
electric brake in this brief review, 


tion must be 


because brakes 
of both these types are now on the market. This 


article would be incomplete, however, were no allu 
sion to be made to the fact that there is nothing 
inherently impossible, so far as can now be seen, in 
the design of a brake operated by purely 


means. It will be remembered that a 


mechanical 


colsiderable 


measure of success Was attained in the design of 


buffer brakes and chain brakes for freight cars, 


when the question what power brake should be 


used on freight trains was sul] an open one. ‘That 
Was a field in which the development of a mechani 
cal brake was attended with enormous dilliculties. 


In the application of brakes to street cars, however, 
it is by no means certain that the maximum of 


simplicity, cheapness and effectiveness combined 
may yet be secured by some form of brake which 
will use neither electrical nor fluid transmission in 


doing its work. 
LETTERS TO THE EDITOR. 
THE EXPANSION OF MASONRY. 
Sir: Apropos of the current discussion in your col 
umns on the contraction and expansion of masonry by 


temperature changes, there is a bit of interesting evi 
dence in the “Proceedings of the I 


he Institution of Civil 


Engineers,’” vol. CXV., p. 156. A paper 


was read be 
fore the Institution by Frank Kreut 


af, Professor of 
Civil Engineering in the Royal Technical Academy of 
Munich, on “The Design of Masoury Dams.” In the 


discussion following the reading of the paper, Prof 


Ph. Forchheimer, of Aachen, referred to a dam lately 
built at Remscheid, Westphalia, by Prof. 


lntze, of 
Aachen, and discussed the effect of 


temperature 
changes therein as follows: 


Of even more importance than uplift in dams was 
the movement due to variation in temperature, espe- 
cially in countries subject to climatic extremes. It 
has been observed by Professor Intze that, at the 
middle of the crest of the dam alluded to, which was 
S2 ft. in height, a backward and forward movement 
amounting to 1 1-16 ins. occurred during the filling 
and emptying of the reservoir, and that the movement 
due to temperature was almost as great as this. The 
latter was due less to the temperature of the air than 
to direct solar radiation. The crest of this dam was 
40 ft. long, and was arched with a radius of 420 ft. 
One side of it was exposed to the sun longer than the 
other; and the more exposed part moved to and fro % 
in. in the course of the year, whilst the other part 
moved only \%& in., the crest expanding 1-9,000 of. its 
length, or % in. In arched cena such movements 
did no harm, but in straight dams these phenomena 
were objectionable. As dams were usually buiit dur- 
ing the warmer season of the year, the masonry had 
a tendency to contract in the colder weather. In a 
curved dam this can take place by movement of the 
structure without cracking, but not in a straight dam. 
Adapting Adie’s coefficients of linear expansion, a re- 
duction of 10° Centigrade in temperature would pro- 
duce contraction to the extent of 1-10,000 of the length 
of the wall. The data concerning the modulus of elas- 
ticity of stone were scanty and unreliable; but it ap- 
veared generally to be between 1,400,000 and 2,800,000 
bs. per sq. in. That of mortar, according to Hartig 
was higher. If the temperature of masoury was low. 
ered 10° Centigrade, and it was not free to contract 
tension amounting to between 140 Ibs. and 280 Ibs. 
per sq. in. was set up, which was greater than the 
mortar would stand. When a wall became warmer 
than it was at the time of its coustruction it formed 
a compressed beam; but, owing to the considerable 
length of dams in relation to their thickness, and the 
high compressive strength of building materials, there 
was seldom danger of fracture from expansion. That 
a“ straight, or almost straight, wall incurred consider 
able danger of fracture was shown by practical ex 
perience. The dams of Habra, Grands-Cheurfas and 
Sig in Algiers had broken, and in that of Hamiz a tear 
bad occurred during the first filling. The Habra dam 
broke in December, and the Grands-Cheurfas and Sig 
dams gave way in the month of February. The Bee 
taloo dam in Australia had also developed a crack % 
in. wide in the middle of winter, without any appar- 
ent cause. The Mouche dam, Haute Marne, a struct- 
ure 1,346 ft. long and about 100 ft. high, exhibited 
clearly the dangers attending straight dams. In the 
winter of 18%)-91, when the temperature varied be- 
tween --10° Centigrade and —20° Centigrade, and the 
water surface was 10 ft. 8 ins. below the normal level 
seven vertical cracks appeared in the dam, situated at 
uniform distances of about 100 ft. apart. They were 
ae — top, ~~ out about 37 ft. below the 
normal water level. Their aggregate as 2% 
ins. The cracks gradnally rn ~- i a ee 


losed as the t re 
rose, and by the end of February, 1801. ar of there 


four ; 

bad completely vanished, whilst the others fy on 
ceptibly contracted. In other buildings, also, contrac- 
tion during co!d weather caused cracks, A long quay- 
wall at Bremen, for instance, developed cracks due 
to low temperature, which opened between 1-4 In. and 
% in. in winter and closed to fine hair cracks during 
summer. 


Very truly y 
New York, Oct. 1, 1894. y truly yours, J. 
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Sir: Several articles have appeared lately in your 
journal relating to the expansion and contraction of 
ceoucrete. IL would like to submit the experience I have 
had Jately with some concrete coping which I used in 
topping out the walls of a small reservoir. The first 
plan Was to use cul stone coping; but as its cost was 
quite excessive, it was decided to use concrete instead. 
The first Intention was to cast the same into blocks of 
the required dimensions, 6 ins. thick, 18 ins, wide and 
from 2 ft. to 3 ft. long. After hardening, these blocks 
were to be laid the same as stone. This plan was aban- 
doned, and it was finally concluded to lay the concrete. 
The coping consisted of four straight reaches, each 
4) ft. long, these reaches being connected by curves, 
the radius of each curve being 20 ft., making the total 
length 285.66 ft. The molds for the concrete were 
made as follows; Stakes 2 ins. square and 12 ins. long 
were driven at intervals of 5 ft., the faces of the stakes 
being 19 ins. from the edge of the brick wall. The 
tops of the stakes were driven to an exact level, corre- 
sponding to the top of the finished coping; 1-in. boards 
lv fi. long were then nailed to the stakes. In order 
to make the turns at the curves, saw cuts, 6 ins. apart, 
were made in the boards, which allowed them to curve 
properly To hold the outside boards in place, -{n. 
strips, 2 ins. wide and 20 ins. long, were used, being 
nalled to the top edges of both the inside and outside 
boards at intervals of about 5 ft. The outside board 
Was also reinforced by a narrow strip along the bot- 
tom, held in place by nails driven into the joints of the 
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Cracks in a Concrete Coping. 


brick slope wall. The amount of conerete used Was 
about 8 cu. yds., the quantities approximating 7 cu. yds. 
of broken stone, 8 cu. yds. of sand and 20 bbls. of 
cement, The cement and sand were first mixed dry; 
water was then added and again mixed, then the 
broken stone was put in and the whole was thoroughly 
worked. The mixture was then placed in the molds 
and rammed with light rammers until the water flushed 
on the surface. The concrete was kept from 4% in. to 
™% in. below the top of the molds and this space was 
filled with mortar made of about equal parts of ce- 
ment and sand, to form a smooth surface on _ top. 
After the concrete had hardened, the outside boards 
were taken off and the inner ones and the stakes were 
left in place It may be added that to make the 
outside and inside boards conform more truly to the 
correct curvature, strips, having the proper curve, 
were nailed to them, These were sawed out of 1-in. 
boards, in about 5-ft. lengths. Some little time after 
the coping was completed cracks began to develop, un- 
til a total of 15 cracks had formed, extending about 
at right angles across the face of the coping. These 
eracks ranged from 1-16 to 3-16 in. in width. The ac- 
companying plan shows their position. The concrete 
was laid during the last part of June and first part of 
July. The average temperature was about 80°, The 
concrete was made with American Portland cement, 
Atlas brand. Emile Low. 
Saltville, Va., Oct. 1, 1894. 


A GERMAN RAIL-CLEANING MACHINE 
FOR STREET RAILWAY TRACK.* 

After briefly reviewing the history of track-clean- 
ing machines, the author divides them into two 
groups; first, those that simply clean the rails and 
brush the dirt aside into piles, depositing it either 
between or outside the track: and, second, those 
that clean the track and gather up the dirt as they 
go along. Among the first he mentions several 


* Translated by O. J. Marstrand, M. Am. Soc. C. E.. 
from a paper by R. Ziffer, Chief Engineer of the 
Austrian State Railways, in the “Zeitschrift fuer 
Transportwesen und Strassenban. 
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American and German machines, where a brush or 
a scraper, or both, are attached to a passenger car 
or to the salt ear. In one machine, the dirt is 
scraped into a box below the ear, from which it 
is emptied at intervals into the street. The piles are 





‘a> 
EN News. eee A 
Fig.1. The Bischoff Rail-Cleaning Machine for 
Street Railways. 


itterwards shoveled into carts at considerable ex- 
pense. These methods are objectionable both from 
an economical and from a sanitary point of view. 

Among the second group the author mentions the 
Blackwell machine, an American invention. ‘This 
machine gathers up the dirt into a box, but is fo!- 
lowed by an auxiliary car, containing extra boxes 
to replace the first when full. 

The author considers the machine patented by 
C. F. Bischoff, C. E., Hamburg, as superior to 
other types of its kind, as it cleans the rails more 
quickly and perfectly than has hitherto been accom 
plished. A general elevation of this machine is 
shown in Fig. 1, and Fig. 2 shows the details of the 
dirt-receiving box and dirt elevator. Fig. 3 repre 
sents the scraper. 

The contrivance consists of a ear into which the 
dirt is finally gathered, and which can be tipped up 
so as to dump its contents. The cleaning apparatus 
proper is attached to the rear axle, there being one 
cleaner on each side of the car. The receiving box 
b is hinged to the rear axle by the bolt a. In the 
front part of this box is the metal scraper ¢. Two 
styles of this scraper are used, one resting on top 
of the rail, which is used for ordinary grooved rails, 
and one for cleaning rails made up of sections bolted 
togeth@r, which reaches down between the sections 
to clean out the space. This scraper is capable, by 
the aid of its wedge-shaped wings, of clearing out 
all dirt, snow or ice from the groove of the rail. 
This material is conveyed through an opening, f, in 
the interior partition, 1, into the receiving trough. 
Should a wing of the scraper strike an obstruction, 
it will simply make a quarter revolution around its 
axis, raising the box, b, somewhat, and the next 
wing will be brought into action, The obstacle is 
thus passed without difficulty and the portion of rail 
not cleaned is only the length of a side of the 








Longitudinal Section 
Fig. 2. Dirt Receiving Box and Elevator, of Bis- 
choff Rail-Cleaning Machine. 


scraper, c. The two cleaners, one on each side, are 
independent of each other; the rod i, which connects 
both boxes, being free to move in its connection with 
either. Back of the scraper, ¢, is a revolving brush, 
k, made to fit the rail section, and turning in.a 
direction opposite to that in which the car moves. 
This brush sweeps into the elevator boot any loose 
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dirt left by the scraper. The chain gearing, m, actu- 
ated by the rear axle, operates this brush and also 
the conveyor, n, which hoists the sweepings and de 
posits them through the funnel, 0, in the body of 
the car. , 

The pressure required upon the scraper varies with 
the season of the year. In order to adjust it, the 
front end of the box, b, is suspended by the chain, 
p, to the short arm of a lever, g, the long arm of 
which carries a movable weight, r, which may be 
so adjusted that the scraper can either barely touch 
the rail or can be made to press upon it with th: 
full weight of the box, b. 

In leaving the track the driver of the wagon ean 
raise the box by the lever, s, which is connected to 
the chain, p, as shown. Another lever, v, raises 
the leading wheel, w, but this lever cannot he 
worked until s is raised, owing to the projection, x, 
making it sure that the machinery is lifted to clear 
the rails before the car can be turned off the track 
The upper bearing of the conveyor is movable in its 
frame by a spring attachment, as shown. This js 
done in order to compensate for any slack in the 
chains, arising through the lifting of the box, b, or 
through the springs of the car. To take up such 
inmotion the conveyor box is likewise made flex!b|- 
and extensible at its base. 

The machine is drawn by a horse, but it may be 
operated equally well by any mechanism used in 
modern street railway car propulsion. Tests of this 
machine have given thorough satisfaction. The ar 





Fig. 3. Scraper Used on Rail-eCleaning Machine 
rangement of the various details is the outcome of 
practical experiments, and the object has been to 
provide against premature wear of the parts, and 
thus to lessen the cost of maintenance. 


MAIL, EXPRESS AND FREIGHT SERVICE 
ON STREET RAILWAYS.* 

The first feature which strikes one in endeavoring 
to study a subject such as this is the great difference 
existing between what are known as street railways 
We have city roads and suburban roads, summer re 
sort roads, and belt roads operated by different mo 
tive powers, some of them almost approaching steam 
railways. All these railways haul different ‘classes of 
passengers, bent on different errands, and are oper 
ated under different conditions. It is manifestly im 
possible, therefore, to lay down any fixed rule for 
mail, express or freight service, or to say that it 
should not be put into practice. This is a problem 
which must be solved for each road individually. 

In order to ascertain as well as possible how much 
has already been done, 978 circular letters of inquiry 
were sent out and 413 replies were received. These 
replies are tabulated below. As a great many roads 
were not heard from, it cannot be assumed that the 
table is absolutely correct, but it is probable that 
most of the roads having such a service answered the 
circular. Roads which are enumerated as having ex 
press or freight service are only those which have 
this service fully developed. The carrying of pack 
ages by conductors of passenger cars was not called 
express service, but is enumerated in a separate co! 
umn. From some of the states, notably Pennsylvania. 
Rhode Island and Massachusetts, it was reported that 
the transportation of express and freight by street 
railways was prohibited by state law, and many of 
the roads answered that their franchises allowed only 
the transportation of passengers, 

The rate charged on express matter was usually 5 
or 10 cts. per package, while the freight rates vary 
from 4°to 10 cts. per 1,000 Ibs. The mail is usually 
carried either under a direct contract with the govern- 
ment or under a sub-contract with a mail contractor 
The income from the transportation of the mails va- 


~ © Abstract of a paper by Mr. Richard MeCulloch 
presented at the annual meeting of the American 
Street Railway Association, held at Atlanta, Ga., Oct 
17 to 19. 
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ries according to the amount of mail, the number of 
trips per day, and the length of the haul, from $100 
to $1,000 per annum. 


Number of Street Railways Performing Mail, Express 
and Freight Service. 


Number of railways. Mail. Exp. Freight. 
Having any form of such service.... 62 35 Do 
Having contract with express com- 

pany or U. S. Government........ 58 8 
Hauling steam freight cars over 

etreet tracks .......ccccsccccccess a cs 6 
Operating special cars for this service 5 ” 37 
Carrying small bundles on passenger 

CAPS TOT PAY. ..--cccccsccccccecees a aL va 
Contemplating such Sg) ae i) 7 iz 
I'stributing matter beyond station... .. 2 2 
Using combination exp. and pass. car 8 


Mail Service.—That the street railways of this coun 
try are already alive to the possibilities of the mail 
service is shown by the table, for 62 roads are now car 
rying mail, while 58 have government contracts. Most 
of these are suburban roads or roads joining towns: 
but the postal authorities, realizing the advantage of 
quick delivery and collection, are now beginning to 
make arrangements with the large city systems for 
transportation of the mails from main postoffices to 
branches and for distribution and collection throughout 
the city. 

Various methods of utilizing street railways for this 
purpose have been proposed by different local post 
office authorities. In one large Western city, in which 
all the roads are controlled by one company, it was 
proposed to equip one car of each line with a mail 
receptacle. At stated times, the carriers along the 
route were to meet this car and drop into the recep 
tacle all the mail collected by them, which was in turn 
to be taken from the receptacle as the car passed the 
main postoffice. This plan, however, did not meet 
with approval at Washington, and in consequence was 
abandoned by the local authorities. Any system of this 
kind would greatly expedite the collection of mails, 
but the weak point seems to be that no provision is 
made for their distribution. 

The only method of handling a large mail service, in 
which it is necessary to collect and distribute along 
the route, in a manner satisfactory both to the patrons 
of the road and the postoffice department, seems to be 
in the use of an independent mail car in charge of a 
railway mail clerk. This system is already in use on 
street railways in St. Louis, Brooklyn and several 
other places, and so far as we can learn is giving ex 
cellent satisfaction, both to the railway companies and 
the postoffice authorities. The mail is quickly and 
promptly handled; the service is regular and certain; 
great and small quantities of mail may be collected 
and distributed with equal facility, the residents along 
the line are greatly accommodated, and no interrup- 
tion or inconvenience to the passenger traffic need 
result. 

As an example of such a service, it would probably 
be interesting to describe the operation of a U. S. mail 
ear, which has been run by a street railway in St. 
Louis for some time. The St. Louis & Suburban Ry 
begins in the business part of the city and runs 
through the residence and suburban settlemeats of the 
town of Florrissant, 16 miles from the center of the 
eity. After leaving the city limits, the line penetrates 
the Florrissant valley, thickly dotted with pleasure re- 
sorts, country clubs, summer homes and suburban 
villas. The downtown portion of the road was for 
merly a cable, and the suburban part a narrow-gage 
steam line, but the road is now operated by electricity 
throughout its entire length. The mail car makes 
three trips each day, two through to Florrissant and 
one as far as the city limits. The railway company 
furnishes a conductor and motorman, while the post- 
office department supplies the mail clerks. The car. 
which was built especially for this purpose, is equipped 
with its own motors, and is furnished with the neces 
sary desks, cases, racks for mail bags, ete. At a 
schedule time it is run up in front of the postoffice 
and receives the mail put up in pouches from a wagon 
there to meet it. The mail clerk receives a bag for 
each station outside the city limits, and for each ear- 
rier along the route a bag designated by his number. 
He also receives all mail which has come in too late 
for assortment, which is distributed on the car to the 
proper bags before reaching the first station. Letters 
are received, cancelled and distributed on this car, 
just as in the ordinary steam railway mail car. 
The first stop is at a point about 1% miles 
from the  postoffice. At this point six car- 
riers meet the car and each carrier receives 
from the mail clerk, the pouch bearing his number. 
Other stops are made about 2 miles, 24%, 3 and 4 
miles from the postoffice. Any mail for the snburhs 
is handed to the mail clerk by the carriers and drop- 
ped into the proper bag by him. After the city limits 
are passed, bags are exchanged at each stition just 
as on a steam railway. On the return trip the same 
system is followed until the city limits are reached. 
Within the city, the post office department has placed 
letter-boxes at the principe! corners along the line. 
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Each carrier brings the mail collected in his district 
to the neirest box on the line of the railway. Stops 
being made at each box, the riail clerk removes the 
mail, and assorts it before arriving at the next st» 
tion. The letters thus canceled and assorted are deliv 
ered at the main postoffice, tied up in bundles ready 
for shipment. The mail car makes uo stops for pas 
sengers, and for this reason can easilv keep out of the 
way of the passenger cars. A light freight business is 
also done on the car. Provisions, lizht “arniture, milk, 
trunks, ete., are carried and the charges are collected 
by the conductor. The mail service has now been b 
operation three years. New features are constantly 
being added to it, and aside from the accommodation 
afforded the residents of the territory through which 
the road runs, it is a source of profit to the railway 
company. 

The system just described seems the best that has 
yet been devised for the handling of a large mail busi 
ness. Where the mere carriage of the mails in pouches 
from the main postoffice to branches, or from depots 
to postoffices, is undertaken and there is no attempt 
made at collection or distribution along the route 
there can be no objection to carrying the mail sacks on 
the front platform, if their number is net too great; 
but passenger cars should not be stopped and heid 
for mail collections, nor should valuable space within 
a passenger car be taken up with mail sacks 

The question as to whether or not mail service is 
ealled for depends almost entirely upon local condi 
tions,—the length of the road, the territory through 
which it runs, the proximity of depots and postottices 
to the line of the road, and many others An advan 
tage in estimating the advisability of inaugurating a 
mail service is that a certain fixed Income may be as 
sumed, which is not the case with any other service 
It is usual in government contracts to pay a certain 
sum per 100 Ibs. per mile, the weight being determine: 
at stated intervals by weighing the mail For this 
reason, a certain fixed income is assured during the in 
terval. A number of cases may be cited in which it 
would be well for the managers to look into the protits 
which might accrue from a mail service. Large city 
systems covering various parts of the city and passing 
close to postoffices and public+buildings would afford 
great advantages in distributing and collecting the 
mails. Suburban roads, roads connecting towns, and 
roads running to depots in the outskirts of the city 
are other instances of openings for mail service. 

An advantage, independent of any financial return 
and one which is regarded by many as the one reason 
for street railways embarking in this service, lies in 
the fact that the cars have right of way, and persons 
obstructing the mail cars are liable to arrest. 

Express and Freight Service.—The answers to the cir 
culars showed that 35 roads are now engaged in the 
express business, while 55 are hauling freight. As a 
matter of fact, however, few roads through the coun 
try are doing a regular freight business, most of the se 
ealled freight service partaking more of the nature of 
express. As operated upon street railways, the dis- 
tinction between express and light freight service Is so 
ill-defined that it is deemed best to consider both sub- 
jects together. 

There are many points in the street railway as now 
conducted which make it almost an ideal agent for 
the transportation of packages and light freight. The 
great number of points reached by the cars, the abso- 
lute certainty with which they run, the thousand and 
one precautions taken against any stoppage of however 
short a duration, the rapidity with which distant 
points are reached, and many other causes combine to 
make the street railway a common carrier of excep- 
tional advantages, when only short distances are con 
sidered. Many conditions will suggest themselves to 
railway managers in which an express or freight ser- 
vice may be made a paying institution. In the case of 
a town in which the railway station is some distance 
from the business part of the town, there can be no 
quicker, safer and better plan of conveying express and 
freight to some distributing point in the heart of the 
town than by the street railway. Whether or not this 
will pay depends upon the amount of material, the 
compensation, the distance, and the scope of the street 
railway franchise. A case often met with through the 
country is that of an electric railway connecting the 
two towns, one of which, having no steam railway, is 
obliged to get all its supplies through the other town. 
The installation of a freight service of some kind wonld 
at once suggest itself in this case, and the profits 
would depend upon the size of the towns, the char- 
acter and occupations of the inhabitants, the distance 
between the towns, etc. 

The operation of an express service on large city sys- 
tems has not been attempted to any great extent, but 
it has been contended by some enthusiasts on the sub- 
ject that a street car express service will eventually 
take the place of the many city deliveries and city 
express wagons now in use. As an example of a city 


read operating an express and freight service involv 


ing collecting and a house-to-house delivery, it would 
be interesting to cite the case of the Southern Ry... of 
St. Louis, which has been operating an express service 
on this plan for almost two years The Southern 


electric railway begins in the heart of the city, and 
runs in a southerly direction for seven miles, following 


the general direction of the river, to Carondelet rhe 
territory penetrated is thickly settled for almost 


entire distance, and in no essential dk 


the 


vs the road diff 





from the ordinary city street railway rhree trips per 


day are made upon schedule time by the exp 


ress cur 
Which is entirely tndependent, being mounted ipon 
hiotors of its own At the downtown end is a receiv 


ing station where a clerk receives all express consigned 


to the company, and keeps all the books pertaining to 


the service. The especial feature of this service, how 
ever, is the collection and delive ry This is effected 
by means of wagons, two of which are kept at the 
downtown end of the road, and three of which meet 
the car on all trips at certain points along the line 


On receiving notice by mail, telephone, or otherwise 


a wagon calls for a package, delivers it at the car 


from whieh it is handed to the proper wagon, and de 
livered to the address marked on the package A 
charge of 10 ets. per package is made for this delivery 
and trunks are taken from houses to the Union sta 
tion, checked and the checks returned, for 50 ets \ 
corresponding charge according to size Is made f 


delivery of large boxes and bundles 


or the 
A compliment to 
the efficiency of the service is paid by the large dry 
soods and clothing houses, who have ceused to 


run 
their delivery wagens into this part of the city, and 
new consign all of their bundles to the railway com 
pany. Where formerly one delivery dally was made 


by the wagons, three are now made by the railway 
An interesting feature of the service is that severai 
large factories located in the southern part of the eity 
onsign all their freight to the electric express. The 
xoods are put on the ear, taken to the proper railway 
stations, shipped and the bill of lading returned to the 
consignor. Packages are received by the 


express eur 
Oe ie) 


the charges collected, credited to the 
account, and settlements made at the 
month. 


proper 
end of each 
The railway company assumes all the respon 
sibilities of a common carrier, holding itself liable for 
all loss and damages. This, however, is a coptingeney 
which seldom occurs. The service 
operation for about two years 


has now been in 
It is well patronized 
both by the residents along the line and the large re 
tail stores in the center of the city. It does not inter 
fere with the regular running of the ears, and since 
its inauguration has never failed to pay 

Besides the direct return from the operation of mail, 
express and freight service, there are cases where it 
will pay to establish such facilities, even though a loss 
is at first invelved. On a suburban road, for instances 
such conveniences assist in attracting residents to and 
building up the suburbs, thus increasing the passen 
ger traffic of the road. 

A cardinal point to be borne in mind, however, ts 
that mail, express or freight service must never be al 
lowed to obstruct the passenger service. For this rea 
son separate cars are preferable where such service 


to be inaugurated; although it is not important on a 


is 


road where stops are made only at regular stations. 
Such special cars involve no very great expense at 
present market prices. A 25-ft. double-truck car with 
motors and fitted up either for express or mail, or as a 
combination ear, can be bought for $2,000 to $2,500. 


BRAKESHOES FOR STREET 
CARS.* 

We wish to call your special attention to the subje 
of the shape and material of brakeshoes. An extract 
from a letter by Mr. W. W. Whitcomb, President of 
the Composite Brake Shoe Co., of Boston, in the “Stree 
tailway Journal’ of September, 1803, aptly empha 
sizes the need of reformation in this matter. It is 
follows: 

I have been struck by the fact that there is a great 
lack of uniformity in the numerous repair paris, a 
state of affairs which the manager knows only too well, 
Take, for instance, brakeshoes and thelr connection 
with the brake mechanism, a subject which has been 
for a long time under discussion ainong the master cay 
builders of steam railways, and one which is now be 
ginning to prove of equal interest to the managers of 
street railways. Having occasion some time ago to visit 
a large and widely known truck manufacturing concern, 
{ was shown nearly 100 different sty‘es of brakeshoes, 
many of them differing only in some small detali, yet 
enough to unfit them for any truck except the one for 
which they were designed. At another truck company’s 
works the managers failed to recognize a drawing of 
one of their own shoes, made some years before. These 
may be exceptional cases, yet are examples of this 
widely existing evil. Roads which use but one style of 
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eral St. & Pleasant Valley Ry., Pittsburg, Pa., and 
Powell Evans, Agent Wm. Wharton & Co., Philade}- 
phia, presented at the annual convention of the Amer 
rican Street Railway Association, held at Atlanta, Ga 
Oct. 17 to 19. 
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truck are very few, and consequently for each indi- 
vidual style and make there bas to be on hand a sup- 
ply of shoes made expressly for it and fitting no other, 
thus nea sity.es at increased expense. This con- 
dition of things, annoying in the extreme to the buyer, 
ought not to exist, and a remedy for it should be 
adopted. That such a remedy can be found only in the 
adoption of some standard, suitable alike to all makes 
of trucks and their brake mechanism, will be readily 
admitted. 


The steam railways have reduced the parts of their 
brake gear to a standard of shape—the beam, link, re- 
lease spring, hanger, clevis and shoe. They have found 
designs good enough for all to use. and so good that 
no one road seems able to improve upon them. Having 
decided upon these standards, they specify them when 
buying rolling stock, get them and use them. Why 
should not our various truck-manufacturing companies 
use a standard brake attachment; and if they can, why 
do we not decide upon one, and Insist upon its use? As 
was stated above, the steam railways some time ago 
settled the matter of ‘shapes,’ so this point does not 
appear in their recent discussions on brakeshoes. 

As regards ‘‘material” they are still undecided; but 
are unanimous on one fact, viz.: that the best thing for 
one road ts best for all. Is this not true also among 
our roads? The Master Car Builders’ Association has 
spent much time on this matter, and a committee re- 
port was presented at its meeting in 1893 (Eng. News, 
June 22, 1803), The following extracts from letters 
from two wheel manufacturers aud one brakeshoe man- 
ufacturer wil) show their views on the question of 
friction between wheels and shoes, The first of these 
is from Mr. Charles V. S.ocum, cashier of the New 
York Car Wheel Works, Buffalo, N. Y., and is as 
follows: 


The best mechanics acknowledge that two metals of 
extreme harduess pressed together, as are a wheel and 
brakeshoe, do uot adhere, bui wail eventually heat and 
burn, As you are probably aware, the treads of cast 
iron wheels have the hardest surface which it is pos- 
sible for the manufacturers to provide, and this hard- 
ness is absolutely necessary for the service required. 
This surface cannot be touched by a tool to any extent. 
lt is harder than hard stee., and when brakeshoes of 
the same material are used, or shoes of considerable 
hardness, friction results instead of wear, with a con- 
sequent burning of the treads of wheels, in many in- 
stances shortening the life of the latter and putting the 
railway company to a great deal of expense in replace- 
ment of wheels or in having them refitted; hence it be- 
comes a question of wheels versus brakeshoes. 

In other words, will railway companies prefer to buy 
the harder and more expensive brakeshoes for the pur- 
pose of econom zing In the consumpijon of the same, or 
will they prefer to buy softer brakeshoes, as, for in- 
stance, the ordinary soft casting worth from 1% to 2% 
cts, per Ib., according to the quantities purchased, with 
a total investment per shoe of 20 to 50 cts., or will they 
prefer to economize in car wheels, which cost from $3 
to $65 each, according to style, size and kind? 

The shoes are very readily replaced, with very little 
expense. No car wheel can be replaced to any advan- 
tage without taking out the truck, pressing off the 
wheel, pressing another on, replacing it in the truck. 
and replacing the truck under the car. The expense of 
replacing one wheel has been variously estimated at 
from $2 in steam railway service up to $10 in street 
railway. service, where the motor has also to be re- 
moved and the gear taken from the ax'e. 

This, it can be seen, is comparatively expensive, and 
does not include the cost of the wheel itself burned by 
the hard brakeshoe, nor the cost of the new wheel to 
take the place of the burned one. Including these two 
items, a conservative estimate of the cost of replacing 
a brake-burned wheel under a motor car would be $20, 
and where a company is not well equipped with fa- 
cilities for doing the work, the expense would be far 
greater. The cost of replacing a brakeshoe might pos- 
sibly be $i, including the cost of the old and new soft 
easting and atl the labor involved. 

Street-car wheels are ordinarily guaranteed to run 
from 25.000 to 35.000 miles In service under ordinary 
conditions, and wil. often make donble these figures in 
total mileage If not actually prevented. Hence it is a 
question which every moster mechanic must decide, as 
to whether the wheels sha'l he assisted In ceiving good 
service by the nse of soft brakeshoes. or whether they 
shall he h'ndered. and In manv eases actually prevented, 
from giving satisfactory resnits by using friction, in- 
stead of wear, In the stopnage of cars. 


The second statement is from the Philadelphia Car 
Wheel Co., Philadelphia, Pa., and is as follows: 


Cast iron wheels are chilled on the tread, and are 
made as hard as {t Is poss'ble to make them. and ff the 
brakeshoe Is made and chilled in the same manner, In- 
stead of adhesion and wear on the brokeshoe. we have 
friction between the two surfices. which resn'ts fn the 
burning of the tread of the wheel, which nnfits it for 
future service. The difference between replacing new 
wheels and new brakeshoes is so very great that there 
is no question but that a brakeshoe made softer than 
the wheel is far more prefersble and economical than 
when made with a chitled face. and we, of course, 
wonld commend the nse in every case of a brakeshoe 
made from ordinary tron. 

In thie connection we wonld like to call vour attention 
to the flange of motor whee!s. A great del of the wear 
on wheels hee heen on the flange, and if this is not 
mode of enfficient thickness, it wi'!l chin and break long 
hefore the chill Is worn from the tresd. and much of 
the rail now In nse has heen made with a groove too 
narrow to take In more than a %-in. flange, and this Is 
entirely too small for a motor wheel, 


The third is from Mr. Whitcomb, of the Composite 
Rrike Shoe Co., who says: 


From observation and d'seussion in railway clubs by 
the steam railway mechanics, T have become strongly 
of the opinion that a chilled brakeshoe shonld never he 
used in street railway service. and with bnt few ex- 
ceptions they are being condemned and thrown ont. 


ENGINEERING NEWS. 


EXPERIENCE WI'tH BRAKE HOES ON STREET RAILWAY CARS. 





Oct. 18, 1894. 














- z 
z s & 3 & 
= s : c <= 
° = 2 2 = = 
n Ps 3 © © e 
& 4 3 3 4 om 
£ - a x s © 
S + to ¢ 
% S ° - 3 4 
2 e= £5 5 = e i 
8 fF & z eee 
sg 2A = s- 3 s ie 
A €& = = a s 7 z 
8 12 to32Abt.225 Abt. 75 .......... 10 4 
DeDRan pica cxns cy uke. cake aendiekarsindioe tt nde sauna ih eaeaee de 
DP wise duster tessccea aeue 
DRGpGnti gees tcapiaven Seledeas 
Ee atv eeped eaghsaduneeene 
Me sensia bes d-6okgen Wekeenardesel Oo teibores cote ceoeen 
14 12 25 to 3. 
15 15 35 
16 8to13 20 to 60 
17 6 12 55,224 
a 1% 
eux 
19 6to8 Abt. 40 
Be TEED won cidsgapesdduasaews, saued 
21 13 BO OO OD Sons saneds 04 4500 vetees snveneees 
WEG aaigadew Wabss ken. nies eanden wea kuwecaen 
ME Shin chads Saxideas Beka Oebanaiee estab eapie 
24 14to16 1 year. 
25 12 to 15 30 to 40 BOT ise dcecns Level. 6 3 
26 10 ~=—‘+5 years. 6 5 9 Beas 
27 4to6% 1 year. 2to8 Ev’y300ft 6% 4 2 
‘ Cab. OB | past cevedens eosveses s 
Wa. ae er } About 2% 01... 
2 CO GOON. civansneee ctoteraenees 5 Reaches 
300 30 ND as ese Paes ok ate 
31 ll 20 to 24 Wtol4 Ev’y500ft 2 er 
3e ane Abt. 36 1,500 20 4toll 1 1 
3 DLE babs0des. ancicuseena’ epentaseon ¢ " 
GMM Ls 0sccc ssscoeabeay waebeacee } 8 to7 Bases 
3 . ‘ sComp. 20 ........-. 4 f a 
4 16to18 4t09 jC1 stol0.......... } Bee en, 
35 16 35 4,500 7 7 























gy 5 

ai 3 3 

°2 a 

2 g 

og z ° 

20 S 

so @ 4. 

es 3g 3 
se @ es Remarks, 

<S - 25 

ae ss c3 
«#4 a = = 

seg ds 

2 Zn 
2 2 

eee Yes. Shoes wear down to Y in. in thickness or less 

before giving out. 
+ ebw [ee heutes Pres't Shoes interchangeable and fit standard hanger 
pract. 


“Yes, Use shoes as made by truck vanufacturers. 
. 60 p. ec. chilled iron, 20 p.c. soft, Lappin. 


Chilled iron shoes. 

. Hardiron shoe to brake on tread only. 

. 60 p. c. soft 1, C. I. with wood, also with 
steel plugs. 

Medium v, I. 


. Congdon shoe (cast steel plugs in C, I.) 


. Softiron aud wood, “ Ill-fitting hangers.” 

. Ordinary ©, I. shoe. 

Chilled :ron shoes—2 patterns, 

. Soft iron with wood plugs. 

. Soft iron shoe. 

Have used soft I. and hard I. and iron ang 
wood plugs. 

SB csnaece Yes. Have used soft I. and hard I. with wrought 

plugs aud wood. 
jeep aeotene Yes. Same as 25 above. 


Thinks soft |. wears whee!s faster than hard I. 
Impossible for one shoe to suit all railway men 
er ae Yes. Congdon shoes. 

Bs Seana Yes. C. 1. with wrought iron plugs. 

Da eae Yes. MoGuire type shoe, chilled iron wheels. 

C4ue SmRV EOD Yes. Hard U. 1.—4 steel segments, 3 ins. apart. 


nec aeee eee Yes. Soft C. I. and same with wrought plugs. 


2 Yes. Yes. Soft C.1., Hard. 1.,C. I. with wood plugs. 


NOTE —The questions in the circular letter, of which the answers are given in the ‘ast two columns preceding the ‘‘rewarks’’ 
column, were: * Would you advocate a stindard shoe. without separate hanger, to fitall trucks; and do you think such a stand 
ard possible?” and, ‘‘ “ ould you advocate a standard shoe, interchange cbie for right and left, fittinginto hangers with a standard 


shoe face, the hangers made for special adjustment to various trucks ?”’ 


They may give more service, but it is usually at the ex- 
pense of the wheel, and a constant risk of accident and 
disaster to the traveling public. In the electric service, 
for instance, where considerable speed is attained, and 
frequent and sudden stops necessary, a chilled shoe 
should be prohibited in my opinion. 

In connection with the first two of the above letters 
it is well to note that with us there is not much dan- 
ger of burning the wheels, but the remarks on wear do 
apply, and with force. The following figures will show 
the cost of this brakeshoe business to us, and therefore 
its importance: 

In round numbers there are on all lines of street rail- 
ways in the United States 50,000 cars, including steam 
and electric motors, cable grip cars, trail and horse-cars, 
These should not properly be lumped, as they include 
varying factors of weight and speed, varying the brake 
service required—but for the result in view, using low 
averages, this lump figure will be sufficiently accurate. 

Assuming an average mileage of 75 miles per day for 
all ears, including an atlowance made for cars used in 
rush hours only, and others under repair, the total result 
would be 3,750,000 car-miles per day. Taking the aver- 
age life of brakeshoes at 5,000 car-miles, and an aver- 
age of 5 shoes per car, there is a daily consumption of 
3,750 brakeshoes, and an annual consumption of 1,368,- 
750 shoes. At an average weight of 21 Ibs, each, new, 
the total weight is 28,743,750 Ibs., which, at 2 cts. per 
Ib., amounts to $574,875. I will deduct from these 
amounts an average weight, per shoe, of 9 Ibs. when 
worn out, amounting to 12,318,750 Ibs. of scrap, at % 
et. per Ib., equal to $41,062, leaving a net balance of 
$533,813. This represents what we pay annually for 
metal actually ground to dust braking our cars. To this 
we must add the cost of labor in changing the shoes. 
Allowing 30 minutes per shoe for replacement and ad- 
justment of rods, ete., and $2 per ten-hour day for la- 
bor, this total amount would be $136,875. Adding 
this last figure to the net cost of metal gives us the 
total annual charge of $670,688 for brakeshoes, equal 
to about $13.70 per car on the average. From this you 
can roughly estimate the cost of this item for your re- 
spective roads. 

It is self-evident that a saving will result if you se- 
lect a metal which will give you a greater car mileage 
than 5,000 miles; or a shape which will permit you to 
use more of your 21 lbs. of new shoe than 12 Ibs, for 
braking, and, therefore, less than 9 lbs. for scrap; or if 
your shape is readily adjustable on cars, and your men 
become familiar with their replacement and save time. 

Now. the first step towards an advance in economical 
operation is to turn to your accounts and records and 
locate any leaks. Oan you all do this? I will hazard 
the statement that you cannot. Messrs. Wm. Wharton, 
Jr., & Co., of Philadelphia, in preparing this paper, 
sent out 800 circular letters and sets of questions for 
returns—with stamped and addressed envelopes en- 


closed—to as many representative street railways in the 
United States. 

There were 35 replies received, and the answers to 
the various questions asked are shown in the accom 
panying table. Of these replies, 7 said they had no 
records, and so answered none of the questions; 7 had 
no records, but gave such information as they could 
(see lines 8-14 in table); 13 gave records of shoes and 
wheels—“‘limited,” ‘‘not accurate,” ete. (15-26); 2 had 
records of wear of wheels, not of shoes (27-29), and 6 
had records of shoes and wheels (30-35). As a whole, 
the replies are very contradictory. You will note the 
wide differences in material in use. It is not possible 
that this difference is in accordance with good practice. 

In my opinion, a standard form of shoe cou!d be 
adopted and pvt in use immediately. Out of 24 cir- 
cular replies on this point, 22 favored such a plan. 
The principal objection made to it is that the hangers 
wear and will not hold shoes tightly for any length of 
time. Is not this largely due to faulty design? The 
Master Car Builders’ standard for some years has con- 
sisted of a separate shoe and hanger. I am using the 
word hanger as meaning the clevis in steam railway 
practice. 

The Graham Equipment Co. also uses this standard on 
its trucks, and in a recent letter on the subject states: 
“We have no trouble with hangers wearing out. We 
find they hold the shoes tight, and so far in our experi- 
ence of three years we have not yet found a case of the 
hanger or shoe rattling loose.”’ The Atlantic Avenue 
Ry. Co. uses the M. C. B. standard, varying the hanger 
attachment to fit its trucks. The Blectric Traction Co., 
of Philadelphia, the Baltimore City Passenger Railway 
Co. and many other lines using the McGuire Truck 
Co.'s shoe, or designs similar to the M. ©. B. standard, 
vary the hanger to fit different trucks. We strongly ad- 
vocate the adoption of the M, C. B. standard shoe by 
this Association, varying the hangers to fit our various 
trucks. In time we may hope to reach a standard 
hanger, when the brakebeam and attachment are made, 
which could be easily accomplished. 

This standard shoe weighs less than any combined 
shoe and hanger, and most of the metal in it is avail- 
ab.e for actual wear—leaving the smallest possible per- 
centage of residue for the scrap pile. You will note the 
great weight of useless metal required for attachment 
solely which many of the combined shoes and hangers 
among those exhibited contain. This standard further 
requires but one pattern for right and left shoes for 
all trucks, and car-house men become familiar with it 
and accustomed to its fitting. 

We will now proceed to some consideration of mate- 
rial, From conclusions based on the Master Car Build- 
ers’ report and the letters given above there appear to 
be three main conditions involved in the ‘best mate- 
rial,’’ viz.: that it should be economicaVin wear itself, 
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economical as regards wear on wheels and should have 
a good coefficient of friction. Different men will vary 
in opinion as the retative importance of these three 
conditions. It seems to be generally conceded that ne 
ther chilled iron nor steel is advisable, as they have not 
a sufficiently firm hold on the wheels and wear them 
too much. 

Soft cast iron, on the other hand, is satisfactory on 
both these points, but wears out too fast. Various 
combinations of soft and medium hard cast iron, with 
wrought iron, chilled iron, or wooden segments in- 
serted in the frictional face—covering from 20% to 40 
of its surface—have given the best results in street rail- 
way service so far. The Lappin Car Wheel Co.'s and 
Baltimore Car Wheel Co.'s shoes represent the soft and 
chilled segment type; the Composite Brake Shoe Co.'s 
shoe the iron and wood segment type, and the Wharton 
Co.’s shoe the wrought and cast irun type. Still another 
type is the Wharton wood shoe, in which the frictional 
surface consists of oak cut across the grain. The Penn- 
sylvania R, R. Oo. uses a medium hard or soft cast 
iron mixture for its shoes; but it is well to remember 
that the pressure of the shoe against the wheel, and 
the circumferential velocity of the wheel, is much 
greater in steam railway practice than in ours, and the 
former could not use at all with safety material which 
might do our work. 

A chilled cast iron shoe would burn their wheels. and 
a wooden shoe would be set on fire. Another point of 
difference in conditions of the two practices is the nor- 
mal freedom from dirt and grit on the steam track, and 
the necessary presence of both on all tracks laid in city 
streets. This grit undoubted!y increases the frictional 
coefficient between the wheel and the shoe on street 
ears, but also tends to increase the grinding of both. 

A. Whitney & Sons, wheel manufacturers of Philade!- 
phia, have designed a shoe having open cuts across the 
frictional face, to permit this grit to fall out. As the 
area of the frictional face must necessarily be as great 
as in others of continuous surface, they practically ap- 
ply a number of small shoes instead of one large one, 
and the total amount of grit retained by the former 
type is probably equal to that retained by the latter, so 
I cannot see any actual difference in result in this re- 
spect between the two. The grit is always with us, and 
must be considered an ineradicable factor in our prob- 
lem. In connection with the area of frictional surface, 
the best practice seems to be for the shoe to be not 
less than 12 ins. long, and to rub on both the tread and 
flange of the wheel. 


STATISTICS OF GOVERNMENT OWNER- 
SHIP AND OPERATION OF RAILWAYS. 


In a recent report to the United States Senate 
the Interstate Commerce Commission presents some 
interesting statistics relating to the ownership and 
operation of railways by foreign governments. From 
these figures we have compiled the accompanying 
table. As the figures given are for different years 
and are taken from miscellaneous sources of infor- 
mation, the tocals of railway mileage are probably 
not to be depended upon as strictly accurate, but 





Table Showing Total Railway Mileage and Mileage of 
Railway Owned and Operated by the Government 
in Principal Countries of the World. 


Pc.of P.c. of 


Total mileage mileage 

Country. Year. mile- owned oper- 
age. by ated by 

State. State. 
Argentine .......... 1893 8,053 7.70 7.70 
Australasia ........ 1893 12,660 83.88 83.88 
Austria-Hungary ... 1893 17,619 39.98 73.35 
re ae 1893 2,810 FLS81 71.81 
Brazil Ccecccccccces SERB 6,375 26.67 26.67 
Canada rere rer ey 1sv2 14,588 10.00 10.00 
Cape of Good Hope. 1892 2,444 92.14 92.14 
GREE cs abeeuvinds ves 1892 1,715 39.94 39.904 
ee 1804 240 cece coos 
Denmark eohetunwee ae 1,289 76.96 76.96 
Egypt oceee ese seese 1892 1,225 100.00 = 100.00 
F VERCO coccccccsese 1893 21,618 16.89 16.89 
Ce - 1892 26,971 88.42 89.52 
*Great Britain ..... 1893 20,325 ene were 
GE ned et-snekeas 1893 568 16.20 gece 
Guatemala ......... 1894 126 23.81 23.81 

EGE «60 ccivea eee ae 1,630 53.56 es 
India—British ...... 1893 8,042 66.67 66.67 
ME . «chu beunumeun - 1890 8,106 65.04 TT 
GRE: weeneisests cose Meee 1,221 4.50 4.50 
MOZICO ......ccc0e 1893 6,900 eeee aves 
Nicaragua ......... 1894 122 100.00 100.00 
MOEWRY cccccccecce 1893 971 95.67 95.67 
PUGRIIEE can vecc ee - 1893 156 pees ecee 
CUE sc ccvcoces «+. 1893 esos cece 
Portugal .... ooo Se 1,334 37.86 37.86 
we 19,640 40.75 40.75 
a, a 6,708 eons sexe 
SWEGOR occccecccces Me 5,254 33.69 33.69 
Switverland ....... 1892 2,082 gus o0ue 

Turkey (Europe).... 1892 904 esee eee 
“  (Asia)....... 1892 974 evee eb Se 
United States ...... 1893 176,461 i 6ads 
Uri guay .....+.--. 1808 993 cece cove 


* Including Ireland. ** Including Finland. 
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they are not likely to be sufficiently in error to ma- 
terially affect the percentages given, which are the 
main things to be noted. 

Of the 33 countries given in the table, 10 do not 
own or operate any of their railways, two own and 
operate all their railways, and the remaining 21 own 
or operate a part of their lines. The total railway 
mileage of the 33 countries, as calculated from the 
table, is 381,075 miles. According to “Archiv fuer 
Eisenbahnwesen,” the total railway mileage of the 
world was, on Dee. 31, 1892, 406,416 miles. The 
ten countries owning or operating none of their 
railways contain about 50% of the total railway 
mileage of the world. The two countries, Egypt 
and Nicaragua, operating and owning all their rail- 
ways, have a mileage of 1,347 miles. The propor- 
tion of their mileage owned by the other countries 
is shown by the table. 


TESTS OF THE DEAN COMPOUND LOCO- 
MOTIVE. 

A pamphlet recently issued by Mr. F. W. Dean, 
of Boston, gives tables of the results of comparative 
tests of simple engines and the Dean two-cylinder 
compound engines on the Old Colony R. R. anid Le 
high Valley R. R., from which tables we select those 
given below. The tests on the Old Colony R. R. 
were made in April, May and June, 1894, on the 
express freight train between Boston and Fall 
River. The compound engine No. S82 had been in 
service about 24 years, without having had the 
valves and seats faced, the cylinders bored or the 
piston packing rings touched, while the simple en 
gine, No. S883, had just been through the shop and 
had the valves and seats refaced and otherwise put 
in good order. In the tests on the Lehigh Valley 
R. R. the compound engine No. 310 and simple en- 
gine No. 50S were tested simultaneously, one en- 
gine and train following the other, and all switech- 
ing being done by the compound engine. The tests 
were made between Phillipsburg, N. J., and Packer 
ton, Pa., a distance of 47 miles, with a nearly con 
stant up-grade of about 4 ft. per mile from the for 
mer place to the latter. It is said that this com 
pound is the only engine on the road which will run 
from Pittston to Fairview (a continuous grade ot 
66 ft. per mile for 21 miles) with the usual train, 
without stopping for water, although the tender 
tank is of the same capacity as that of the s.impre 
engine. The results of these service trials are as 


follows: : 
Old Colony. Lebigh Valley 
— —, —— RK. R. — 
. & 1 
Com- Sim- ‘Com- Sim- 
pound ple ago ple 
No. 832 No.833 No.310.No0.595. 


\ 


No. of round trips........ 25 12 5 5 
Mileage, each round trip.. 98 v8 “ce us 
Distance run, miles....... 2,450 1,176 470 470 
Time in motion, hours.... ‘ ‘ 42.80 44.88 
Ay. speed, miles per hour. 21 21 oa ‘s 
Av. weight trains (exe. of 

loco. and tend.)....... 435 456 8,551 8,381 
Av.No.loaded cars,r'd trip 18.7 19.6 - 


Total coal used, including 

banking, Ibs............105,275 79,100 35,370 44,000 
Av. coal used, round trip. 4,211 6,592 ae ee 
No. miles run per ton coal 46.54 29.73 on o¢ 
Coal consumed pr mile,lbs 42.97 67.26 
Coal consmd,ton hauld,ibs. .. — 
Coal used per car-mile, lbs 2.30 3.40 we 
Coal used per ton-mile,lbs. 0.099 0.147 <s 
Av. sav'g,daily rd trip,lbs 2,381 ‘ 
Water consumed, total lbs. .. 


4.14 5.25 


221,233 291,081 


* ton hauled, lbs. .. ay 25.87 34.73 
Saving, coal pr car-mile, % 32.35 os ee ee 
Saving, coal pr ton-mile, % 32.65 ee ae ee 
Total coal saved, lbs..... sa ae 8,630 ee 
Total water saved, lbs.... .. .. 69,848 6 
Saving, coal, ton hauled, % .. ee 21.1 

+). 7 pe “a 25.5 


Both of the Old Colony R. R. engines were built 
at the railway shops. The Lehigh Valley R. R. 
compound engine was built at the railway shops 
and the simple engine at the Baldwin Locomotive 
Works. The general dimensions of the engines 


were as follows: 
Old Colony Legigh Valley 
r— R. R. —, R. I 
Com- Sim- Com- Sim- 
pou ple pound ple 
No.832 No.833 No.310 No.595. 
Type .....seseee.eee++++-+ Elght-wheel. Consolidation. 
Service.... ...... .....-Pass. & freight Heavy freizht 
WOE. oecccaddorcecccrcacce Bit. coal. Anthr. coal. 
Driving wheels, diam., ins. 69 69 5O 50 
Cylinders, diam., ins....200&28 18 W&30 2 
Cylinders, stroke, ins..... 24 24 24 24 
Boiler, diam, ins..... ccoce, & 52 58 58 
Grate area, sq. ft........ 19.2 19.2 69 63.33 
Heating surface, sq. ft..... 1,354 1,372 1,658 1,812 


The special feature of the Dean compound is the 
form of intercepting valve used, which is essen- 


tially a hollow vertical plunger, carrying a disk 
valve at its lowerend, ‘The hollow stem or plunger ts 
connected with the conver ing valve, and he pils- 
sage below the disk valve leads to the horseshoe 
pipe in the smokebox, which forms the receiver and 
superheater, Exterior ribs are placed on this pipe 
to increase its heat-collecting surface. The starting 
Valve may be either automatic or non-automatie, 
the former being recommended except for engines 
on roads having occasional short steep grades, at 
Which points the engines can be worked as simple 
engines to advantage. 


The litteati 9 e 
The litigation on patents for hydraulic dredging ma 


chines carried on since 1888 between Mr. A. B. Bowers 
ind Mr. A. W. von Schmidt and Williams & B xler, 
representing the Golden State & Miners’ Iron Works 
and others, was decided in favor of Mz tjowers) on 
July 23, 1894, by Judge J. MeKenna. 

Court of the United States for the Nor 
of California. According to the 


of the Cireuit 
hern District 
final decree, Alphonzo 
B. Bowers was the first inventor, and the sole and ex 
clusive owner of the devices patented by him in 1885, 


ISS6 and 1887; the respondents named had infringed 


upon said patents, and Williams & Bixler are ordered 
to pay the sum of $27,540 for damages and costs of the 
suits, by what are called “consent decrees.” Mr 


Bowers claims that his judgment against Von Schmidt 


successful hydraulic 


is broad enough to cover every 
dredge in the United States, and says that he 


, * 8 pre- 
paring to secure injunctions against all infringing par 
Hes, Consequently, further litigation may be expected, 


Phe great drainage tunnel at the Ontario silver mine 
near Park City, Utah, was completed 


on the night of 
Sunday, Oct. 7, 


after work upon it had been in prog 
ress for 6 years 3 months and 12 days. The 


é tunnel has 
a total length of 15.530 ft., hence 


the average rate of 
progress upon it has been at the rate of O% ft. per 


lay 
It was driven to drain the deep 


levels of the Ontario 


ind Daly mines, tapping the former at the 1.00 fi 
level. The great Cornish pumping engine installed at 
the mine some years ago will be left in place and will 


be made use of to drain the portions of the workings 
below the 1,500-ft. level when the mine is deepened to 
that extent. Great difficulties have been encountered 
in driving the tunnel, and its total cost will be 
$400,000, The work of location and alinement of the 
tunnel was performed by Mr. O. A, Palmer, of Salt 
Lake City, and Mr. John H. Keetly has been in direct 
charge of the work in the tunnel. We shall 
publish an extended description 
portant tunnel, 


over 


shortly 
of the work on this im 


Me Institution of Civil Engineers, of London. has 
completed arrangements for replacing the old 


ou Great George St., 


house 
so long occupied by the Institu 
tion, by a new building which will cover about three 
times the area of the former structure. The ar: hitect 
is Mr. Charlies Barry. The building will be rea ly for 
occupation in about one year. Meanwhile the Institu- 
tion has moved into temporary quarters on the oppo- 
site side of the street. 


The firm of Coffin & Stanton, of New York city, has 
been placed in a receiver’s hands, Mr. Newman Erb, 
formerly General Manager of the Kansas City, Wyan- 
dotte & Northwestern, the Leavenworth Rapid Tran 
sit and the Meriden, Waterbury & Connecticut 
River railways, being appointed Receiver. Coffin & 
Stanton have been large dealers in municipal bonds, 
and in the securities of private water-works companies 
and railway companies, 

The voters of East Providence, R. L, have refused, 
95 to 66, to rebuild the stand-pipe which failed on 
Jan. 19, 1894 (see Eng. News, Jan. 25, Feb. 8 and 22, 
March 8 and May 10, 1894). Before voting as above 
it was urged that many towns got along all right with- 
out stand-pipes, and therefore East Providence could 
It appears that it has not yet been decided whether 
the contractors can be made to rebuild the 
or refund the money paid to them. 


Structure 





Wooden ties, says M. Couard, a French engineer who 
has been investigating the subject, last much longer 
under a light than a heavy traffic. On a line with 
18,000 trains per year, the average life of the tle was 
8.1 years, with 13,000 yearly trains, 9.7 years; and 
with only 8,700 trains per annum the life was 11% 
years. Climatic influence makes a difference of 50% 
in durability. The number of ties per mile also has a 
marked effect; as on one line with 28% more ties per 
mile than on another the increase In life was 37%. 
M. Couard concludes that heavier rails will make the 
ties last longer; and he found that on grades on 
double-track roads the downgrade ties have 78% of 
the life of the npgrade ties, while the longest life is 
on the steepest ascents. From this he concludes that 
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the lifé of the tie increases as the speed of the train 
decreases, Curves affect the life of the ties from 30 
to 1 


The railway viaduet of Saint-Satur, lately erected 
over the valley of the Rut, near the town of Saint- 
Satur, France, is built on a radius of 1,640 ft. It is 
1,406 ft long, 91 ft. high at the deepest part of the 
valley, and 26.24 ft. wide between parapets, allowing 
for a double track, There are 26 stone arches of 42.6 
ft. span Owing to the curvature the piers are 
trapezoidal in form, leaving the arches normal. 


The great stone arched bridge, at Lausanne, Switzer- 
land, built in 1S80-44, has been widened from 32.47 ft. 
to 42.31 f'. to meet the increased traffic demands. The 
widening ix made in the footways, which are increased 
in width from 5.41 ft. to 10.58 ft. each. The bridge 
lise'f was built of marble, and a previous project, of 
ISTS, to afford the required additional room by adding 
iron Was voted down. But in 1891, says ‘Le Genie 
Civil,’ the advocates of metal prevailed, and steel-framed 
consoles connected by shatlow latticed trusses, with a 
flit arched lower chord, now carry the new pavements. 
With a neat and light wrought iron railing above the 
effect of the enlargement is pleasing. The distance be- 
tween the vertical axes of piers is 20.52 ft. and the 
consoles are 5.02 ft. wide, with a projection of 4.92 ft. 
from the face of the masonry. The span of the latticed 
arch is thus 25.60 ft., with a depth of 2.62 ft.at the spring- 
ing line and 0.98 ft, at the center. The middle 7.87 ft. is 
mnide of a solid plate and angles, with the remainder 
of the tross latticed. two almost flat cantilever beams 
support the outer truss at the ends of the plate girder 
portions, The main anchorage is at the consoles, and 
is provided by extending the angle iron top chord of the 
consoles back into the masonry, turning it down and 
then lmbedding it in cement. The cost, including the 
removal of the old pavement and its complete recon- 
struction, and also the lamps and decoration panel on 
consoles, was $12.33 per lin ft. 


The world’s output of gold for 1894, says Mr. Pres- 
ton, the Director of the U. S. Mint, will be about 
$175.000,000, exceeding that of any previous year and 
exceeding his estimate for 1894 by about $7,000,000, 
The output for 1898 was $155,000,000, Mr. Preston esti- 
mates $43,000,000 as the probable output of the United 
States, as compared with $36,000,000 last year. South 
Africa is to furnish $40,000,000, as against $20,300,000 
in I803, and Australia $38,000,000, a gain of $2,400,000 
on the output of 1893. Mr. Preston believes that the 
stimulus given to gold production by the fall in silver 
will continue to result in such enlarged production as 
to effectually quiet the late alarm over a probable gold 
scareity, 








Work on the Siberian Railway is progressing steadily, 
and the first train from the Ural to Omsk arrived at 
the JIatter place Sept. 6. The Minister of Ways and 
Communications, who attended the ceremony, declared 
that passenger traffic on the new line would begin 
forthwith and the freight traffic probably on Oct. 27. 
The central section of the railway is now making rapid 


progress. 


A decision of much importance to Government con- 
tractors has just been announced by the Attorney-Gen- 
eral, It is in substance that a bidder submitting a pro- 
posal to a Government department in response to a 
public advertisement is legally bound by his offer as 
soon as it ts in the hands of the party which is 
designated for its receipt, and cannot withdraw it. 
Previous rulings have been to the effect that a propcsa! 
could be withdrawn at any time prior to the hour fixed 
for its opening, if the party making it so desired. 


A compar'son of spark-arresting devices on English 
and American locomotives has recently been made by 
Mr. Clement E. Stretton, C. E., of England, the well- 
known technical writer, in a letter to the American 
Association of Traveling Locomotive Engineers. Mr. 
Stretton states that from his personal observations in 
traveling over some 4,000 miles of road in this country 
he formed a high opinion of the efficiency of the ex- 
tension front as a= spark arrester. In Great 
Britain, the Glasgow ~ & Southwestern Ry., the 
Mersey Ry. and one or two other lines have fitted 
a few engines with the American extension front, and 
the London, Chatham & Dover Ry. has tried a wrought 
iron perforated plate, with 7-16-in. punched holes, %-in. 
piteh, fixed horizontally across the smokebox, just 
above the top row of tubes. However, excepting these 
experiments and speaking generally, British railways 
do not use spark arresters. The system adopted is a 
firebrick arch placed in the firebox below the bottom 
row of tubes, an iron deflector or baflle plate fixed with- 
in the firebox door—a firedoor by which the supply of 
cold air ean be properly regulated, and a steam jet or 
“blower” in the chimney. These appliances, together 
with the fact that the blast pipe is made as large as 
possible, consistently with getting plenty of steam, are 
found in practice to prevent smoke and avoid spark 
throwing. Mr. Stretton does not, of course, say that 
sparks are entirely prevented, because it is a matter 
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of common knowledge that in the summer time the 
grass growing at the sides of the lines is often set on 
fire, and trackmen have to be employed night and day 
to watch corn-fields which may be near to the railway. 
There is, however, a vast difference in the circum- 
stances between England and America. In England 
stations and signal boxes are near together, and if a 
spark should set the grass on the banks on fire, the 
trackmen immediately take steps to extinguish it. But 
in America, where stations are often far apart, and 
trains run for many miles through a wild country and 
through forests, the case is quite different. 


The effect of sugar upon the muscular tissue of 
man has been made the subject ef elaborate experi- 
ment in the laboratory of Dr. Mono, and *‘La Natur- 
alazza"’ gives the results as follows: Sugar, considered 
alone, is a food for the muscles, says this physiologist. 
Without any other food, 500 grammes of sugar permit 
aun excess of 61 to 76% of muscular effort to be ex- 
erted. Added to a light, but of itself an insufficient 
food, 200 grammes of sugar enable a man to do from 
6 to 30% more work than he could without this addi- 
tion. The same quantity of sugar added to a nourish- 
ing and sufficiently abundant food, gives an anal- 
ogous result, with an increase of from 8 to 16% of 
muscular effort. The work produced in 8 hours may 
be increased from 22 to 36% by the consumption of 
20 grammes of sugar. By taking sugar into the sys- 
fem at 3.30 p. m. Dr. Mono finds that a man not 
only avoids the ordinary loss of muscular force, ob- 
served among average men at 5.30 p. m., but that 
there is a sensible increase of energy. The effect of 
sugar upon the moral side of man’s nature has been 
made the subject of late elaborate comment in the 
daily press of our own country in connection with 
tariff legislation. 


The Pennsylvania Military College, at Chester, Dela- 
ware Co., Pa., is a somewhat unique institution among 
our colleges. It may be said to be an outcome of our 
Civil War, having been incorporated by the Pennsyl- 
vania Legislature in 1862, and the Board of Trustees 
were then invested with all the powers and privileges 
necessary for the establishment and maintenance of a 
military university. The Governor of the State is au- 
thorized to grant to the president, vice-president and 
adjutant of the college the commissions of colonel, 
lieutenant-colonel and captain of infantry. According 
to a catalogue recently received, the college still 
strictly adheres to its military feature in connection 
with its general courses. The professor of military 
science and mathematics is Lieut. Geo. McK. William- 
son, of the 6th Cavalry, U. 8S. A., detailed for this 
purpose. The college is flourishing, with over one hun- 
dred undergraduates. Civil engineering is taught by 
Prof. Silas G. Comfort, C. E., and Assoc. Prof. Frank 
R. Brown, C. E. The catalogue itself is well worthy 
of examination; as it gives, besides all the necessary 
information concerning the institution and its work, 
some most excellent half-tone engravings of the stu- 
dents engaged in their military drills. 


At the North Carolina ‘good roads’’ convention, 
lately held at Charlotte, 27 principal counties sent deie- 
gates. The subject of convict labor on roads near 
Charlotte was much discussed. These roads were ex- 
mined and found to be as level and well surfaced as 
many town streets. The cost of labor per convict was 
21 cts. per day, including board, clothing, shelter, med- 
ical attendance and pay of guards. The actual cost of 
50 convicts working 30 days on the roads was $315: 
while at ordinary labor rates this work would have cost 
$975. The convicts are even said to have performed 
25% more work in the same time than the ordinary 
workman of that section. A delegation of citizens of 
North Carolina is now visiting the Northern States to 
gather information on road-making, and the people 
seem to be very much alive to the importance of im- 
proved methods. 


The experiments of Prof. James Dewar, in reducing 
oxygen and hydrogen to a liquid form by intense cold, 
have been extended. Professor Dewar now believes that 
he has converted hydrogen gas, the lightest known sub- 
stance, into a liquid and has produced a temperature 
of 240° C. below zero. He is not positively certain 
that the resultant liquid is hydrogen; but he is unable 
to say what else it can be. The theoretical basis of 
his experiments is the fact that a volatile substance. 
when evaporating, will produce on the surface of the 
vessel containing it a temperature lower than that of 
the surrounding air; and this effect may be heightened 
by first putting the contained fluid under enormous 
pressure by mechanical means, and then having the 
evaporation ocenr in an exhausted receiver. Thus, 
with liquid nitrous oxide, liberated under these condi- 
tions between the inner and outer walls of a double 
vessel, he obtained —90° C., and by liberating a more 
volatile substance, ethylene, in the inner chamber, and 
which had been first compressed, he obtained —145° C. 
on evaporation. Compound oxygen brought to —145° C. 
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by the ethylene produced —210°, whey, liberated. In 
his later experiments he only succeeded in passing the 
“critical point’’ of —210° for hydrogen, by making a 
new compound of air and hydrogen. The product was 
sometimes a paste or jelly and sometimes a white 
solid, with a clear liquid so volatile that he could not 
capture it. 


CONSTRUCTION NEWS. 
RAILWAYS. 


East of Chicago—Existing Roads. 

BUFFALO & SUSQUEHANNA.—The extension of 
this railway to Ansonia, Pa., has been completed and 
it ~ expected that through irains will be put on this 
week, 

FLINT & PERE MARQUETTE.—It is reporte: 
that Edmund Hall, of Farwell, Mich., is contemplating 
building a branch line to connect his timber land jn 
Gilmore township, Isabella county, with this railway. 
_GENESBE & WYOMING VALLEY.—The Rochester, 
N. ¥., “Union”? states that this railway, which is the 
property of the Retsof Mining Co., Retsof, N. Y., and 
at present connects the Western New York & Pennusy! 
vania with the Lackawanna at Griegsville, N. Y., is to 
be extended to Caledonia, where a junction will be 
made with the New York Central, the Buffalo, Roch 
ester & Pittsburg, the Lehigh Valley and the Brie 
The extension will be about 14 miles in length. 

NBW YORK CENTRAL & HUDSON RIVER.—I, is 
stated at Lyons, N. Y., that the Geneva & Lyons road 
will soon be extended north about 13 miles to Grea: 
Sodus Bay, crossing the Rome, Watertown & Ogdens 
burg line west of Alton. 

OHIO SOUTHERN.—Ohio papers state that the stock. 
holders of this company have decided to build from 
Jeffersonville to Columbus, a distance of about 40 miles 
if free right of way can be secured. Chief Engines: 
Cobb and ©. P. A. Fisher are at present working to se 
cure the right of way. The a of the C., L. & 
M. to Defiance, noted last week, will enable the road 
to handle Chicago, Toledo and business throughout th 
Northwest much better than heretofore. t is re- 
worted probable that the road will be extended into 
Michigan on the north and to Cincinnati on the south. 

PENNSYLVANIA.—Press reports from Morgantown 
W. Va., state that it is believed that this company 
will soon extend its system into West Virginia along 
the Monongahela River. The new line of the Baltimore 
& Ohio, which has just been built from Morgantown 
to Uniontown, Pa., to connect with the line there, has 
proved of great benefit to the road, and it is handling 
a heavy freight and passenger traffic. The Pennsy! 
vania called meetings of the directors of all the cor- 
porations forming its line up the Monongahela from 
Pittsburg. to be held at Philadelphia on Oct. 15 to 
take action toward consolidating all the companies into 
om and bringing the road up the river into West Vir 
ginia. 

TORONTO, HAMILTON & BUFFALO.—This railway 
has been completed from Waterford to Brantford, Ont.. 
and press reports state that the contract for the grad 
ing, trestles, culverts and masonry from the completed 
part near Brantford to the site of the west end station 
at Hamilton was let Oct. 11 to Bracey Bros. & Me- 
Nair, of Chicago, to be finished by Dec. 5 next, under 
a heavy money penalty. Harry Maxey. of Hamilton, 
Ont.. has the contract for furnishing 60,000 ties, also 
the telegraph poles for the line between Hamilton and 
Brantford, two schooner loads of which are now on the 
way and the balance are being loaded on the north 
shore of Manitoulin Island, to be forwarded before the 
closing of navigation. The grading, bridges, ete., are 
now about finished to Cainsville, five miles east of 
Brantford. The track is to be single from Brantford 
to Hamilton, and double from Hamilton to Welland 
The city of Hamilton has voted by a majority of 307 
in favor of the $225.000 bonus to this railway. 

WISCASSET & QUEBEC.—A press report states that 
the stockholders of this railway were called to meet 
at Wiscasset, Me.. Oct. 17, to consider a proposition. 
which, if accepted, will secure the road as a_trunk 
line through Central Maine to the Canadian Pacifie and 
Lake Oneway. It is proposed by this deal that the 
link from Burnham to Pittsfield shall be at one 
graded on the gage of the Sebasticook & Moosehead 
road, and trains to be running this winter from Hart- 
land to Wiscasset. The branch from Hartland to 
Athens and Mayfield is assured, and the liberal sul) 
seriptions for stock’ in the Waterville & Wiscasset 
R. R. makes that line a sure thing. The Wiscasset « 
Quebec is now laying 14 miles of track each day. and 
trains now run from Wiscasset to Alna, and will in 
the near future reach Weeks’ Mills. Rumor has it that 
the Somerset road will be changed from Oakland to 
Waterville to connect with the Waterville & Wiscasset 
then the two companies to join issues and complete 
the 18-mile link now unfinished from Bingham to the 
Bangor & Aroostook. 


Projects and Surveys. 


GALETON & COUDERSPORT.—Incorporated in 
Pennsylvania Oct. 15 to build a railway from Couders- 
port, Pa., to Galeton, Pa., a distance of 26 miles: 
eapital stock, $260,000 (852,000 subscribed); Pres.. Ww m 
Dent, Brookland, Pa. Press reports state that 5.124 
of the 5,200 shares are held by Thos. C. Platt, Ne» 
York. 

JAMESTOWN & LAKE ERIE.—Incorporated in New 
York to build a steam railway about 25 miles in 
length; capital stock, $250,000; principal office, James- 
town, N. ¥. This is reported as a reorganization of 
the old Chautauqua & Lake Erie Ry. Co. The road 
will run from a point on the Dunkirk, Allegany Valley 
& Pittsburg in the town of Ellicott, through James- 
town and on the easter!y side of Chautanqnua Lake te 
Maryville, thence on the westerly side of the lake to se 
grounds of the Chautauqua Assembly Association, a 
also through the village of Westfield. crossing the Lake 
Shore road to Barcelona on Lake Erie. The directors 
are: H. W. Cannon, S. H. Voorhees. Sherman varia. 
WH. H. Durand. J. F. Workum, J. J. Tracey, ‘of } . 
York: W. 0. Jones, B. J. Stalker, S. H. Miller, H. c. 
Twitchell. S. Durell Lounsberry, J. F. Jordan, of Brook- 
lyn: C. B. Kitchen, of Mamaroneck. 
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JEFFERSON & ALLEGHENY.—Incorporated in 
Pennsylvania, Oct. 10, to build a railway from a 
point on the Buffalo, Rochester & Pittsburg near 
Clayville to near Sharpsburg, Allegheny county, a dis- 
tance of about ‘) miles; capital stock, $1,500,000; 
Pres., W. W. Ames, Ridgway, Pa. 

Southern—Existing Roads. 

FLORIDA SOUTHERN.—It is stated that several 
miles of this railway have now been graded on the 
extension south of Micanopy to Williston, Fla. The 
entire line will be 14 miles long, and is being built 
under the direction of C. R. Knight, Jacksonville, Flaj, 
Ch. Engr., Jacksonville, Tampa & Key West R. R. 

PALATKA, LAKE WEIR & ANCLOTE.—It is re- 
ported that Capt. Wm. McKay, Oxford, Fla,, has se- 
cured possession of this incompleted railway and has 
obtained the capital necessary to construct the road, 
which was projected some years ago, from Palatka, 
Fla.. through Orange Springs, to the deep water on the 
Gulf of Mexico, and nearly 18 miles of grading com- 
pleted. Capt. James Cribbett, Cotton Plant, Fla., is 
reported as interested. 

Projects and Surveys. 

HENDERSONVILLE & BREVARD.—Surveys have 
been completed and rights of way secured for building 
24 miles of standard gage railway from Henderson- 
ville to Brevard, N. C. Henry M. Warren & Co., 115 
troadway, New York, are prepared to receive bids for 
construction and equipment. Work to commence at 
ence and be completed in 75 days. 

Northwest—Existing Roads. 

DULUTH, MISSISSIPPI RIVER & NORTHERN. 
It is stated that 100 men are now at work building 
this railway inte Hibbing, Minn. An extension about 
two miles in length is also being built. 

Projects and Surveys. 

MARINETTE, TOMAHAWK & WESTERN.—Incor- 
porated in Wisconsin to build a railway from Mar- 
inette to Tomahawk, a distance of 110 miles; capital 
stock, $1,000,000; directors, Wm. H. Bradley and Jas. 
W. Bradley, Milwaukee; Frank G. Stack, A. H. Wood- 
worth and John P. Hughes, of Tomahawk, Wis. 

MINNEAPOLIS NORTHERN. Incorporated in Min- 
nesota to construct a railway in connection with the 
tracks of the Great Northern Ry., on Nicollet Ave., 
ete., Minneapolis; capital. stock, $250,000; incorpora- 
tors, Clarkson Lindsey, J. B. Atwater, George W. 
Bestor. R. J. Hill and Chas. N. Hamblin, all of Min- 
neapolis. 

ST. LOUIS & ATLANTIC.—Incorporated in Hlinois 
to build a railway from East St. Louis east through 
St. Clair. Madison, Clinton and Marion counties, TO 
miles, with a branch from Belleville to Edwardsville, 
Ill.; capital stock, $3,000,000; incorporators, Thos. L. 
Felete, E. C. Rhoades, W. E. Beckwith, A. M. Beck- 
with and M. D. Baker; principal office, Belleville, Ll. 

Southwest—Existing Roads. 

DESBA LUMBER CO.—This company, of Arkansas 
City, Ark., is reported as about to change its logging 
railway to standard gage, and extending it to the 
Arkansas River. 

Projects and Surveys, 

FARMERVILLE.—W. P. Chandler, Farmerville, La., 
wants to correspond with parties who will build a 
railway from Junction City, on the Missouri Pacific, 
to Farmerville, a distance of 27 miles. Farmerville 
will give a 5-mill tax on its assessed valuation, pro- 
cure the right of way, also provide a bonus in money 
and land along the route, which will open up a timber 
and farming country. 

GEORGETOWN & GRANGER.—It is reported at 
Georgetown, Tex., that the construction of this rail- 
way will be commenced in about 15 days. 

Rocky Mt. and Pacific—Existing Roads. 

FLORENCE & CRIPPLE CREEK.—The officials of 
this railway are reported as negotiating with residents 
of Silver Cliff and others of Custer county for an ex- 
tension of this railway from Florence into that eounty 
H. A. Sumner, Ch. Engr., is reported to have located 
a favorable route. 

GRASS CREEK TERMINAL,—This company has re 
paired an old grade four miles in length to the old 
Chureh mines, Grass Creek Junction, Utah, and will 
lay the rails as soon as possible, according to the 
Salt Lake City “News.” 

Foreign. 

GUATEMALA NORTHERN.--A press report from 
Ipachula, Mex., states as follows: The contract for the 
construction of the Guatemala Northern Ry. bas finally 
been let after months of waiting by contractors hear 
the Mexican border. All of the contractors are well 
known in Mexico from the building of the Tehuantepec 
National Ry. This important route is to connect the 
city of Guatemala with Port Barrios, on the Pacific 
coast, a distance of 160 miles. It will be completed, 
according to contract, within’ a year. Money for its 
construction is in readiness, and work is to be vigor- 
ously pushed forward. The line was partially built and 
located its entire length to the Pacific coast, but the ad- 
vent of Ameriean engineering skill had the tendency 
of influencing the government to condemn the northern 
end and relocate. Eugene Warner, who is at present 
the engineer in charge, will do the relocating, after 
which things will move rapidly. The contract work 
has all been let. Among the American contractors who 
secured portions of it are Prescott Bros., Max & Joy- 
kills and Capt. William Seott. 


STREET AND ELECTRIC RAILWAYS. 

MARLBORO, MASS.—A company has been organ- 
ized, with a capital stock of $100,000, to construct an 
electric railway from this city to Westboro, passing 
through Southboro, a distance of about seven miles. 
J. O. Burdett and E. C. Bates. Marlboro, and G. 
M. Jewett, New York, are interested. 

NEW BEDFORD, MASS.—The Union St. R. R. has 
been sold to a New York and Boston syndicate, which 
proposes to reconstruct the line and equip it with elec- 
tricity. It is reported to be the intention of the syn- 
dicate to secure contro! of the street railways in Fall 
River, Taunton, the Dartmouth & Westport St. Ry. 
and the new road to be built between Fall River and 
Taunton. 


NORTHAMPTON. MASS.—J. C. Hammond, A. PF. 
Smith and N. D. Winter have been appointed by the 
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Northampton St. Ry. Co. to decide as to the building 
of the line to Easthampton. 


SOUTH FRAMINGHAM, MASS.--The Natick Ele 
tric St. Ry. Co. has been granted a franchise for its 
line to Hopkinton and Asbland. Engr., J. J. Van 
Valkenburg. 

MANCHESTER, CONN.—The Hartford, Manchester 
& Rockville Electric Ry. is about completed to South 
Manchester, and surveys have been made for con 
structing the line from Manchester to Rockville, from 
which place it will probably be extended to Stafford 
Springs. It is also intended to build to Elkington, by 
way of Windermere. 

NEW BRITAIN, CONN.—Plans and surveys are 
being made for the proposed extension of the electri 
railway to Hartford. 

CANAJOHARIE, N. Y.—It is reported that an elec 
tric railway will be built from this place to Sharon 
Springs. 

JAMAICA, N. Y¥.—The Long Island Electrie R. R. ¢ 
has been granted a franchise to extend its li 
several streets in this town and Hempstead. 

MIDDLETOWN, N. Y.—The Delaware Valley E 
Ry. Co, has acquired one of the charters for a steam 
railway up to the valley from Stroudsburg, Pa., amd 
will build an electric railway 

NBWBURG, N. Y.—The Orange Lake & Walden 
Electric R. R. Co. has been incorporated to « 
a line 12 miles long, which will be a continuation of the 
Newburg & Orange Lake Ry. Incorporators, Benj. Nor 
ton, Brooklyn; Col. W. D. Dickey, and W. H. Weston, 
Newburg. 

PORT JERVIS, N. Y.—A franchise has been granted 
to a company to construct an electric railway in this 
place. The company is also reported as interested in 
a proposed electric line up the Delaware Valley from 
Stroudsbarg, 

RAVBENA, N. Y.—Leo Welch writes us that 
talk of constructing an electric railway from this place 
to Ranselerville. a distance of 20 miles, the main pul 
pose of the road being to transport freight. Geo. Yost, 
Johnstown, has been engaged to make surveys. T. D 
Welch is interested. 

SYRACUSB, N. Y.—The Syracuse & East Side Ry 
Co, has had plans prepared for a large power house in 
Bast Syracuse. 

WATERTOWN, N. Y.—The Watertown St. Ry. Co 
is considering the proposed extension of its line from 
sSrownsville to Dexter, a distance of three miles, esti 
mated to cost $30,000. Pres., B. B. Taggart. 

BLACKWOOD, N. J.—The citizens have petitioned 
the Camden, Gloucester & Woodbury R. R. Co. to ex 
tend its electrie railway to this place from Almonesson 

CALDWELL, N. J.-A franchise has been granted to 
the North Jersey Traction Co. to construct j 
railway on Bloomfield Ave. 

SOMBRVILLE, N. J.—The New York & Philadelphia 
Traction Co. has abandoned fdr the present the pro 
posed plan of building a trolley road between this place 
and New Brunswick. A press report states that after 
working for three months in getting signers for the 
right of way, and securing franchises from the govern- 
ing boards of Raritan, Bound Brook and this place, the 
Bridgewater township committe@¢, which has the power 
to grant franchises outside of towns and boroughs, was 
willing to grant the company a franchise only if it 
would make the township some recompense and drew 
up an ordinance compelling the Traction Co. to macad- 
amize the whole roadway, which is 30 ft. wide, be- 
tween Somerville and Bound Brook, build and keep in 
repair all bridges, and pay a yearly license of $250. 
This the Traction Co. refused to accept. 

SOUTH ORANGE, N. J.—The village board is dis- 
cussing the granting of a franchise to the South Orange 
& Maplewood St. Ry. Co. to construct an electric line 
between this city and Orange. 

BBHTHLBEHEM, PA.—The Bethiehem & Nazareth 
Blectrie St. Ry. Co. has been incorporated with a 
capital stock of $100,000. Pres.. Charles Brodhead. 
H. W. Rupp, Philadelphia, is interested. 

BUSTLETON, PA.—-The Philadelphia & Neshaminy 
Blectric Ry. Co. has been incorporated with a capital 
stock of $75,000; Pres., C. P. Tomlinson. Bustleton; di- 
rectors, William Miller, C. A. Porter, F. F. Bell and 
Henry Van Blunt. 

FRACKVILLE, PA.—The Tamaqua & Pottsville 
Electrie Ry. Co. has »,een granted a franchise. The 
line, when completed, will connect with the Schuylkill 
Electrie Ry. at St. Clair. 

LOCK HAVEN, PA.—The construction of an elec- 
tric railway through Crawford and Bastress townships 
to Williamsport is being discussed. Levi Gann ts in- 
terested. 

PHILADELPHIA, PA.—The Hestonville & Over- 
brook Pessenger Ry. Co. has been incorporated, with 
a capital stock of $5,000; Pres., John Hopkins, 1713 
Walnut St. The contract for the construction of the 
Delaware & Schuylkill Electric Ry. Co. to Frankfort, 
to connect with Germantown, nas been awarded. 

TOWER CITY, PA.-—A franchise has been granted 
to the Schuylkill Traction Co. to build an electric 
railway from New Castle to Tremont, and probably to 
this city. 

TURTLE CREEK, PA.—The Turtle Creek Valley 
Light Co. has been granted a franchise to construct a 
railway which will connect with Wilmerding and 
McKeesport. 

BALTIMORE, MD.—The Traction Co. has awarded 
the contract for equipping the Paca and Ridgely St. 
line with electricity to the White-Crosby Co. 

AKRON, 0O.--The Akron, Bedford & Cleveland R. R. 
©o. has been incorporated to construct an electric rail 
way from this city te Cleveland and Ravenna: capital 
stock, $300,000; directors, J. F. Seiberling, James Chris- 
ty. Jr.. C. H. Howland, Will Christy. 

BOWLING GREEN, 0.—E. H. McKnight, of the Bow- 
ling Green Electric Light Co., has petitioned the coun 
cil for a franchise for an electric railway from Portage. 
through this city to Perrysburg. 

IRONTON, ©O.—The Ironton St. R. R. Light & 
Power Co, has been incorporated. with a capital stock 
of $100,000; incorporators, Leo Ebert. H. A. Marting. 
T. J. Mulligan, A. R. Johnson and others. 

UPPER SANDUSKY, 0.—It is reported that an ef- 
fort is being made to construct an electric railway 
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from this city to Tiffin, by way of Sycamo G. B 
Kerper, Cincianati, and M. Frost. Titho e 
BATTLE CREEK, MICH.--'The Citizens’ St. Ry. ¢ 








has been incorporated by L. N. bowns, New York: H 
P. Kauffer, ‘I. N. Rowley, E. S. Ross, Kalamazoo, and 
E. C. Downs, Boston; capital stock, S100,000 

BUCHANAN, MICH.—A company has recently becno 
organized to construct a railway tween this place 
and Benton Harbor. Vres., F. BE. Lee, Dbowagiae: Vies 
Pres., R. D. Dix, Berrien Springs; Secy.. H. Hl. Portes 
Dowagiac. 

MONROE, MICH.—The Monroe, Toledo & Detroit 
Electric KR. BR. Co. has seld bouds and is reported as te 
begin the construction of its road this fall. Pres., Dr 


Gardner, Toledo, O. 
MOUNT CLEMENS, MICH 


Matthew Slush = has 
been granted a franchise for an electri 


railway 
SAGINAW, MICH.--The Saginaw Electric St. Ry 
Co, has secured the right of way to Milwaukee and 


Carrollton, and surveys have been made for a route 
from Carroliton to West Bay City. a distance of ten 
miles. It is the intention of the company to connect 
the cities of Saginaw valley by an electric railway 

CHICAGO, ILL.—The Chicago Central Electric R. R 
Co. has been incorporated, with a capital stock of 
S200,000> incorporators, G. W. Paterman, W. R. Odell 
and ©. A. Boos, 

MILAN, ILL.—It is reported that efforts are being 
made towards constructing an electric railway to Con 
nect with Andalusia, Edington, Taylor Ridge and Mon 
mouth, with a line to Rock Island and Moline 
12 miles of the right of way has been secured 

APPLETON, WIS.—The council has granted a fran 
chise to the Interurban Ble ity. Ceo Phe conpans 
proposes to construct a lin to connect al he Fox 
River Valley towns from Oshkosh to Kaukauna 

FORT MADISON, IA.—It is reported that 
prospect of changing the motive power of the Fo 
Madison St. Ry. to electricity. It is probable that the 
road will be extended from this city to Na 
Niota. [. T. Burr, Boston, aud Col. J.B. Mor 
lington, are interested. 

LANSING, KAN.—Surveys are being made for ey 
tending the electric railway from Leavenworth to this 
place, 

KANSAS CITY, KAN rhe Kansas City Treetion 
Co. has been incorporated, with a capital stock of 
$1,000,000, It is intended to build an electric railway 
from Fifth St. and Central Ave. to Union Station 
Pres., B. S. Coler, Brooklyn, N.Y Secy.. W. H 
Lucas, Kansas City, Mo.; Treas., FP. D. Hutehings 
Kansas City, Kan. 

MARSHALL, MO.—A California syndicate is re 
ported as making arrangements for building an ele« 
tric railway between Miami and Sedalia, by way of 
Marshall, Blue Lick and the coal mines, , ; 

PINEVILLE, MO.—It is stated that the construetion 
of an electric railway to Lanagan is being discussed 

WEBB CITY, MO.—It is reported that arrangements 
have been made for extending the Southwest Missouri 
Electric Ry. to Carthage. R. A. Johnson, A. G 
sley and BE. 8S, Herman, Har 
ested. 
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OAKLAND, CAL.--The Piedmont Consolidated Cable 
Co. is discussing the question of changing the motive 
power of its road to electricity, at an estimated cost 
of $8,000, It is proposed to borrow $31,000 
additional improvements, ete. 

SAN JACINTO, CAL.—The citizens have voted to 
issue $30,000 in bonds to aid in the construction of an 
electric railway and light plant. 

WATERDOWN, ONT.—The construction of the 
Hamilton, Waterdown & Guelph Radial Ry. is being 
discussed. W. O. Sealey and John Patterson are in 
terested. 
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NBW JPRSBY.—Bids are asked until Oct. 19 for n 
adamizing 40,673 lin. ft. of road in Raritan towns! 
Middlesex county. Michael We sh, Dir Asbury PFeuni 
ain, Chn. Bd. of Freeholders, South Amboy 


BRIDGES. 


ROCUESTER, N. Y.—John Bisgood of this city hes 
prepared plans for a $15,000 lift bridge over the canal 
at Kast Lockport, for which bids will soon be asked 

PHILADELVHIA, PA.—Bids are asked until Oct. 22 
for constructing bridges. James H. Windrim, Dir. Pui 
W ks. 

BIRMINGHAM, ALA.—The contract for the Warrior 
bridge has been awarded to the Southern Bridge Cuwo., 
Birmingham, at $9,940, the other bids being: Alabama 
bridge Co., $10,500; J. S. Hutten & Oo., $11,700; RK. bb 
Alexander & Co., $14,200; Brackett Bridge Co., $11,500; 
BKdward Thacher, $10,895: Dobson & Julien, $10,600; 
Watkins & Hardaway, $10,000; George H. Crafts, $10 
000; Youngstown Bridge Co., $10,500; Detroit Bridge 
Works, $10,800; Converse Bridge Co., $11,240; Groton 
Bridge Co., $11,000; Kings Bridge Co., $11,175; J. H. 
Whitner, $11,250, 

MERIDIAN, MISS tids are asked until Nov. 5 
for building three county bridges. B. V. White, Clk 
Supervisors. 

OLEVELAND, O.—The contract for building the 
Rocky River bridge has been awarded to McAllister & 
Dall, at $04,100. The total bids were published last 
week, the next lowest being at $124,.SS7 The follow 
ing bids were received Oct. 4 for the superstruciure of 
the Columbus St. bridge: 

SE DE Rapawad cede ndeducascuuséceac’s 27.160 
Youngstown Bridge Co..............0005 — a Ff 
Variety Iron Works Co............. . 30.680 
ee I SE oo ab acetus. daeiecnsaes : 

Wrought Iron Bridge Co 
Se OS ican dh Ronen de danétanacecs 
New Columbus Bridge Co 
Ce I SING CEG a i oo Bin 6 nidtiewe tive conan 
Wr. Vernom Bridge O0.....6cccccsees 5 J 
“. L. Strobel (informal) cece 040 

WARREN, 0.—Bids are asked until Oct. 29 for the 
purchase of $20,000 in bridge bonds. A. E. Andrews, 
Cy. Ctk. 

SHOSHENDB AGENCY, WYO.—Bids are asked for the 
reconstruction of bridges, stone, lumber, etc. Capt. F. 
H. Ray, U. 8. Indian Agt. 
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WATER-WORKS. 

BOOTHBAY HARBOR, ME.—A. R. Nickerson, Chn. 
Comrs., writes us that the town is building works, the 
plant being about completed; supply from pond. 

ACTON, MASS.—-We are informed that W. D. Tuttle, 
D. H. Hail and Francis Conant have been appointed 
to investigate available sources of supply and to re- 
port in April, but that no engineer will be employed 
at present. 


BRAINTREE, MASS.—The question of an additional 
supply, estimated to cost $15,000, has been referred to 
the annual town meeting. 

GREENFIELD, MASS.—F. E. Snow is chairman of 
the committee to consider the proposed extensions, 
noted ast week. F. L. Greene, Town Clk. 

HATFIELD, MASS.—W. D. Billings, Town Clk., 
writes us that at a meeting Oct. 1 the town voted 
against taking further steps at present to secure works. 


MEDFORD, MASS.—Lyman W. Sise has been en- 
gaged to prepare plans for the pumping station at 
Wright’s Pond and bids for the construction will be 
opened Oct, 22. 

MILLBURY, MASS.—The Millbury Water Co., which 
was organized in 1803, is reported as taking steps to 
put in works. Secy., Edwin Brown, Worcester. 


MILLIS, MASS.—The town has voted to purchase 
the works for $24,000. Prof. C. W. Emerson, Chan. 
Com, 

NORTH ATTLEBORO, MASS.—Nine test wells have 
been driven for an additional supply, and the engineer 
has now recommended that the town take steps to 
secure a supply from Fuller's dam. 

NORTON, MASS.—Jacob A. Leonard, Town Clk., 
writes us that the question of works is being discussed, 
but that no other action has yet been taken. 

SOUTHAMPTON, MASS.—Surveys have been made 
for a supply for fire protection. 

CROMWELL, CONN.—The village clerk writes us 
that no detinite steps have’ been taken for works, and 
wobabiy none will be for quite a while; a committee 
Cowever is reported as investigating the question of 
a supply from Portland. 

ALBANY, N. Y.—Bids are asked until Oct. 23 for 
laying 9,800 ft. of 12 to G-in. pipe. Geo. 1. Bailey, 
Supt. 

BUFFALO, N. Y.-—Bids are asked until Oct. 25 for 
removing rock in two streets for the purpose of laying 
16-in, water pipe. 

CATTARAUGUS, N. Y.—O. White, Village Clk., 
writes us that the contract for works has been awarded 
to W. B. Wilson, Buffalo, and that bids are now asked 
by the commissioners for the purchase of $22,000 in 
water bonds. 

DEPOSIT, N. Y.—C. K. Brown, Secy. Deposit Water 
Co,, writes us that the company will construct a dam 
across a ravine which drains about 12 acres, and hold 
for storage, but that no contract for labor will be 
awarded. si om 

SLLICOTTVILLE, N. Y.—E. S. King, Village k., 
Ww aa us that the plant of the Ellicottville Water Co. 
is completed. The notice of award of contract noted 
last week referred to Cattaraugus. 

/DLEBURG, N. Y.—The Middleburg Water Co, 
ae ie incorporated with a capital stock of $25,000; 
directors, J. Warren Lamb, F. ©. Lamb, ¢ ooperstown; 
J. C. Borst, L. B. Badgley and I. Edward Young, Mid- 
dleburg, and Alexander H. Clark, Fly Creek. 

TULLY, N. Y.—H. K. King writes us that a well has 
been put down on an adjoining hill for a water supply, 
but that no other steps have been taken for works. 


WARSAW, N. Y.—The chairman of the water com- 
mittee writes us that the town has voted to issue $60,- 
000 in bonds to purchase the old works, owned by non- 
residents, or to build new ones. J. M. Whitham, 131 
S. 3d St., Philadelphia, has prepared plans for new 
works, but no other action has been taken; popula- 
tion, 4,000, 

CLAYTON, N. J.—The Clayton Water Co. has been 
incorporated by E. F, Partridge, H. B. Hodge, J. 8. 
Keen, Jr., and others and it is reported that a company 
with the same incorporators will be organized at Glass- 
boro, 

BEAVER FALLS, PA.—The contract for about 20 
miles of pipe-laying, etc., for the new works has been 
awarded to Chandley Bros. & Co., Beaver Falls, at 
$91,000, the other bidders for this work being Cromie 
& O'Hara, Pittsburg; T. F. Lyons, Providence, R. 3 
P. H. Hamm & Son, Newark, N. J.; Corcoran «& Con- 
nell, Pittsburg; A. N. Kelly, New Brighton; C. J. 
McDonald, Allegheny; Cook & Reade, Cleveland; Lind- 
say & Van Loose, Plymouth, Pa.; A. Tubman, Gallipo- 
lis, O. The work was advertised | in Engineering 
News. Engrs., James H. Harlow & Co., Pittsburg. 


DOWNINGTON, PA.—Kay & Coon, Bellwood, Pa., 
who have about completed the new works at Chris- 
tiana, have been awarded the contract for pipe-laying, 
ete., for the works at chis place. ; 

JERMANIA, PA.—Rolayd Schwarzenbach, Eng”., 
wouae ye the Germania Water Co. has purchased 
3, 4 and 4-in. wooden pipe, and awarded contract for 
trenching and pipe-laying at 50 cts. per rod for trench 
Bly ft. deep; supply from springs; population 250, 

HUOPBOTTOM, PA.—R. D._ Phillips, Town Clk.. 
writes us that the Hopbottom Water Co. has intended 
to put in works this fall, but has not yet awarded con 
traets: population, 300, Pattison & Wilcox, Scranton, 
are attorneys for the company 

TROBE, PA.—Press reports state that the citizens 
w i ote <a month on an issue of $60,000 in bonds 
for works. 7 

’ ADELPHIA, PA.—The following bids were re 
asa Oct 1 for building a brick tower aroand a 
stand-pipe to be erected on George's Hill; R. Cc. Ball- 
enger & Co,, 218 North 18th St.. Philadelphia, $68,000; 
J. H. Hathaway, 514 Girard Building, Philadelphia, 
$68,883; Wm. J. Murphey, 263 South 10th St., Phila- 
delnhia, $69,500, 

SCRANTON, PA.—The “Republican” states that the 
Meadow Brook Water Co. is about to construct a new 
reservoir to hold 200,006,000 gallons more than the 
Elmhurst reservoir. 

WERNERSVILLE, PA.—The Wernersville Water 
Co, expected to commence work last week on a reser- 
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voir, 40 x 60 ft. and 16 ft. deep, and laying 6 and 4-in 
mains, 

WILKES BARRE, PA.—A. H. McClintock, Pres., 
Wilkes Barre Weter Co., states that the company is 
investigating the question of filters and intends to put 
in the best system.—E. T. Long writes us that the 
Campbell’s Ledge Water Co., noted last week as in- 
corporated, has not yet engaged an engineer or taken 
other steps to construct its proposed works. It is un- 
decided when such steps will be taken. 

SEAFORD, DEL.—Geo. W. Lecalis, Secy. Com., 
writes us that the only steps taken for works since 
the election has been the appointing of a committee. 
Pres., W. H. Coulbourn. 

BROOKLYN, MD.—The Brooklyn & Curtis Bay 
Light & Water Co., 8 E. Lexington St., Baltimore, 
proposes to build an extension to supply this plice with 
water from the wells and stand-pipe at Curtis Bay, 
two miles distant. 

MOUNTAIN LAKE PARK, MD.—L. A. Rudisill, 
Gen. Man., writes us that nothing definite has been de- 
cided upon as to the works noted last week. L. T. 
Yoder, Pittsburg, Pa., and C. W. Conner, Wheeling, 
W. Va., are in charge of the work and surveys will 
probably be made this week. 

BEDFORD CITY, VA.—J. M. Daniel, Cy. Recdr., 
writes us that an appropriation of $20,000 has been 
made to secure an increased supply, and that W. T. 
Fitzgerald is chairman of the committee to employ an 
engineer to make surveys and estimates. 

MARION, VA.—O. C. Sprinkle, Treas., writes us that 
the town has voted to ———- $3,500 for exten- 
sions, and that the work will be done as soon as about 
u mile of 8-in. pipe, weighing 42 lbs. per ft., can be 
purchased. 

NORFOLK, VA.—The Morris Machine Wks., Bald- 
wiweville, N. Y., has been awarded a contract for a 
pumping engine having a capacity of about 8,000 
gallons per minute, and the Stirling Co., Chicago, a 
contract for boilers. 

ABBEVILLE, 8S. C.—The Abbeville Light, Water & 
Power Co. has been incorporated by J. S. Cothrap, P. 
Posenberg, W. C. McGowan and others; capital stock, 
$30,000. 

ELBERTON, GA.—W. B. Henry, Clk. Council, writes 
us that a survey has been made, but no other steps 
have been taken for works or electric lights. 

APALACHICOLA, FLA.—W. B. Sheppard, Mayor, 
writes us that the council is considering propositions 
from different companies and would be glad to receive 
other estimates and propositions. The city wants the 
best system at the least expense. 

GREENVILLE, MISS.—The contract for works has 
been awarded to Nesbitt Wingfield, Chattanooga,Tenn., 
according to press reports, the city to have 65 hydrants. 

GRENADA, MISS.—B. C. Adams, Mayor, writes us 
that the citizens have voted against the city putting 
in works. 

WATER VALLEY, MISS.—M. D. L. Stepheas, Cy. 
Clk., writes us that the contracts for works have all 
been awarded and most of the material is on the 
ground. ‘ 

LEXINGTON, KY.—T. A. Charles, Supt., has been 
authorized to spend $20,000 for a filter for the works, 
according to local papers. 

ARLINGTON HBIGHTS, O.—J. T. Hall, Clk., writes 
us that bids will be opened about Nov. 15 for about 
two miles of 6 and 4-in, pipe, 25 or 30 hydrants, etc.; 
estimated cost of works, $5 000; population, 350; Engr., 
H. C. Innes, Hartwell, O. 

CELINA, O.—It is stated that steps will be taken at 
once to put in works. Trustees were elected Oct. 15. 

COLUMBIANA, O.—E. L. Roning, Jr., Clk., writes 
us that the question of works will be voted upon next 
month, Plans are being prepared by E. J. Millar, Steu- 
benville, O., as noted last week; population, 1,400. 

COLUMBUS, 0O.—The following bids were received 
last week for building the new dam near the present 
inlet to the filter galleries:. Cooke, Grant & Cooke, 
$14,421; Leonhard Scheu and Theodore Leibbrand, 
$17,436; Joseph Braun, $16,902: C. I. MeDonald, $16,- 
627; Etna Construction Co., $17,103; L. S. Stewart and 
S. H. Martin, $10,051: James Westwater & Co., $11,393; 
engineer’s estimate, $19,612. 

ELMWOOD PLACE, 0.—The question of works and 
electric lights will be voted upon again next month. 

HOME CITY, O.—J. O. Falkinburg, Village CIk.. 
writes us that the question of works has been dropped 
for the present. 

LORAIN, O.—It is reported that $20,000 will be spent 
for extensions and improvements. 

WOOSTER, O.—W. J. Mullins, Secy. Comrs., writes 
us that the question of available sources of supply 
is being investigated, as noted last week. Engr., Minor 
Scovel, Wooster. 

BRIGHTWOOD, IND.—Bids are asked until Oct. 26 
for preparing plans and specifications for works, as 
stated in our advertising columns. Wm. Wright, Secy. 
Com. 

CAMBRIDGE CITY. IND.—Toney C. Hefel, Muncie, 
has been engaged by the city to inspect and. superin- 
tend the construction of works. C. H. Tabke, Cy. Clk. 

DECATUR, IND.—J. D. Cook, Toledo, O., has been 
engaged as consulting engineer to report on the water 
supply question. 

SHELBYVILLE, IND.—Frank M. Nuckolls, Shelby- 
ville, has been appointed receiver for the Indiana 
Water & Light Co., owning plants in this city and 
Warsaw. 

WINCHESTER, IND.—W. S. Driggs, Mayor, writes 
us that on Aug. 6 the citizens voted for works, and 
that a committee has since recommended a plant es- 
timated to cost $40,000, but that nothing further will 
be done before next spring. 

DECATUR, MICH.—The citizens are reported as 
agitating the question of works. 

FLUSHING, MICH.—M. Walker, of Fenton, is fig- 
uring on works at this place, according to a press re- 
port.. . . 

ONWOOD, MICH.—The Peninsula Water Co. of 
this aa, wan incorporated in West Virginia, Oct. 3; 
capital stock, $100,000; incorporators, Chas. A. Senior, 
Jr., 1855 Lexington, Ave., New York: P. M. Ser 1obin. 
New York; F. H. Hyatt, Hoboken, N. J.; Thomas J. 
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NILES, MICH.—It is reported that the contract for 
works has been awarded to Jolin Symons & Go., Chi- 
cago, at $75,000. 

OXFORD, MICH.—The citizens have yoted io issue 
$19,000 in bonds for works and $6,000 for an electric 
light plant. 

OHIOAGO, ILL.—Bids are asked until Oct. 20 for 
5,000 pieces of 6-in. cast iron pipe, 2,000 pieces of S-in. 
and 500 pieces of 12-in. pipe-——Bids are asked until 
Nov. 11 for furnishing the pumping engines recently 
advertised in Engineering News, the opening being 
postponed from Oct. 11. H. J. Jones, Comr. Pub. Wks. 

GIBSON CITY, ILL.—Bids are asked until Oct. 31 for 
constructing works (postponement of date from Oct. 18). 
The work was advertised in Engineering News Oct. 4 
and 11. T. D. Spaiding, Mayor. 

HOMRBR, ILL.—The village clerk writes us that the 
water-works proposition was defeated at the recent 
election and that nothing further will be done until 
spring. 

LENA, ILL.—Chas. Waite, Clk., writes us that the 
matter is in the hands of the council, but that no plans 
or specifications have yet been prepared; other steps 
will probably be taken soon. 

LEXINGTON, ILL.—The contract for works has been 
awarded to Geo. ©. Morgan, Chicago, he being the 
lowest bidder at the opening of bids Oct, 11. 

MOUNT PULASKI, ILL.—The council has voted to 
put in works to cost $18,000, according to reports. 

ROSEVILLE, ILL.—Bids are asked until Oct. 31 for 
constructing works. Consult. Engr., Chas. F. Sturie- 
vant, St. Louis. 

TURNER, ILL.—The village board has voted to issue 
bonds for works, according to reports. 

WAUKEGAN, ILL.—Bids are asked until Oct. 24 for 
laying mains, etc. Henry Thatcher, Cy. Clk. 

WENONA, ILL.—A contract for a deep artesian well 
has just been awarded. Engr., Geo. C. Morgan, Chi- 
cago. 

HDGHRTON, WIS.—A franchise has been granted to 
John Lamont. 

BEDGBPRTON, WIS.—John Lamont and others are re- 
ported to have been granted a franchise for works. 

LANOASTDR, WIS.—Aug. Michaelis, Cy. Clk., writes 
us that a committee is investigating the question of 
works and that an election to vote on the question 
will probably be called as soon as the committee re- 
ports. John G. Clark, Chn. 

AKRON, IA.—The citizens voted on Oct. 8 to raise 
a 5% tax to construct works estimated to cost $6,000. 
It is reported that 75% of the women eligible to vote 
voted. 

LISBON, IA.—W. H. Runkle, Mayor, writes us that 
the contract for works and an electric light plant has 
not yet been awarded, owing to the sickness of P. 
Canfield Barney, the engineer. The city has sold $13,- 
000 in 20-year 5% bonds for $12,900. 

MOVILLB, IA.—An election was held Oct. 12 to vote 
on an issue of $2,500 in bonds for works 

ROLFE, IA.—The following bids have been received 
for building the new works: 
fowa Construction Co., Sioux City, Ia............. $6,100 
Howe Pump & Engine Co., Indianapolis, Ind..... 5.760 
Crellin & Lovell,Des Moines,Ia.(awarded contract) 5,652 

SIOUX CITY, IA.—Bids are asked until Oct. 23 for 
a 120,000-gallon stand-pipe, 520 tons of pipe, 1,000,000- 
gallon pump, ete., for the proposed new warks for 
Morning Side, as stated in.our advertising columns. 
A. J. Siman, Member of Com. 

SPIRIT LAKE, [A.—The proposed works for fire pro- 
tection for which $8,000 was -recently voted will be 
run in connection with the plant.of the Stevens Indus- 
trial Steam & Blectric Co., which has a franchise for 
lighting the-town for 20 years from July 1, 1894. Geo, 
S. Tuttle, Recdr. 

SPRINGVILLE, IA.—The contract for works has 
heen_ awarded to Fred Knowlton, Marion, and R. C. 
De La Hunt, Cedar Rapids, at $3,212, according to 
reports, 

ELYSIAN, MINN.—Bids are asked until Oct. 22 for 
the purchase of $3.500 in water bonds, and until Oct. 23 
for constructing works. O. -F. Johnson, Pres. Council. 

LONG PRAIRIE, MINN.—The citizens have voted, 123 
to 9, to issue $10,000 in. bonds for works, and it is re- 
ported that steps will be taken at once to award the 
contracts. ’ 

NELSON, NEB.—The plans of A, A. Richardson, Lin- 
coln, for a $13,000 system have been adopted. and an 
election to vote on the construction will be held Oct. 26. 

NBW CASTLE, NEB.—The village board has passed 
= ordinance for a well and force pump for fire protec- 
tion. 

VALLEY CITY, N. DAK.—The city will issue $10,- 
000 in bonds for works which it is stated will be con- 
structed this fall if the plans are completed in time. 
Address J. J. Barclay. 

OASPER, WYO.—The city is reported to have sold 
$30,000 in water bonds. 

CAPB GIRARDEAU. MO.—The Cape Girardeau Wa- 
ter-Works & Electric Light Co. has been incorporated, 
with a capital stock of $100.000, by T. W. Gannon, 
Patrick Fitzpatrick, L. J. Albert and others. 

INDBPENDENCE, MO.—The Independence Water- 
Works Co. is reported about to make extensions and 
improvements to cost about $20,000. R. D. Wirt, Supt. 

MARCELINE, MO.—It is reported that the Santa Fe 
railroad company has made a proposition to put in 
works. 

FAYETTPH, MO.—There is talk of constructing works. 

WEST PLAINS, MO.—The citizens are reported as 
agitating the question of constructing works, 

BENTONVILLE, ARK.—It is reported that a contract 
for works has been awarded to R. M. Duval. 

RUSSELLVILLB, ARK.—Efforts are being made to 
secure works, according to reports. 

LITTLE ROCK, ARK.—Bids are asked until Oct. 30 
for a water supply for the new military post near this 
city. Capt. Robt. R. Stevens, U. 8S. A. 

CAMERON, TEX.—The Cameron Water, Power & 
Light Co. has been incorporated with 2 capital stock 
of $50,000, by C. H. Yoe, John M. Hefey and C. W. 
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Laurence. Bids are asked until Oct. 25 for construc- 
ting works, as noted last week. 

McKENNDBY, TEX.—It is reported that a $100,000 sys- 
tem will be put in, Frank Owens to have charge of 
the construction. 

‘WAXAHACHIE, TEX. The mayor has been author- 
ized to buy pipe, hydrants and a stand-pipe for the pro- 
posed works. 

DENVER, COLO.—Local papers state that the Citi- 
zens’ Water Co. is erecting a new pumping station at 
Ashland Ave. and Sheridan boulevard and will soon 
construct a. new reservoir, the two improvements to 
cost $125,000. 

FLORENOB, COLO.—An election will probably be 
held next month to vote on the granting of a franchise 
to Wm. E. Johnson. 

SILVER CLIFF, COLO.—The city has purchased the 
works and is — about to add a large reservoir 
and make other improvements, 

PORTLAND, ORE.—The $400,000 in water bonds 
were sold last week for $442,080. The last block of 
$500,000 was sold at a premium of 9.89%. 

ARNPRIOR, ONT.—A company is reported about to 
make a proposition to put in works. 

BEAMSVILLBE, ONT.—R. Van Norman, Clk., writes 
us that works are proposed: masonry. reservoir at 
springs about one mile from village and 180 ft. above it: 
10 to 8-in, pi to village, thence 4in. mains with 20 
hydrants; estimated cost, $13,000; by-law to be voted 
upon Oct. 29. 

WINDSOR, ONT.—The supply is reported unsatis- 
factory. A proposition to extend the intake at an ex- 
pense of $55,000 was defeated last year and now the 
council is investigating the question of a filter. 


TRRIGATION. 


DBNVBR, COLO.—The state engineer has awarded 
the contract for clearing the site of the Boss Lake res- 
ervoir in Chaffee county to Foley Bros. for $961.75. 
The contract embraces the digging of a ditch from Boss 
Lake to the reservoir site, which will lower the surface 
of the lake 10 ft. 

SAN BERNARDINO, CAL.—Arthur Young, represent- 
ing English, Seotch and Chicago creditors, purchased 
all the property of the Bear Valley Irrigation Co. on 
Oct. 8, for ,000. It is reported that a new com- 
pany will be organized at once with a capital stock of 
$4,000,000, and that at least $1,000,000 will be invested 
within the next year in building a new dam, 90 ft. in 
height, at Bear Valley Lake,and making other improve- 
ments. The work was referred to in our issue of Oct. 4. 

NEW COMPANIES.—Greeley Gounty Irrigation & 
Water Co., Tribune, Kan.; $5,000; to establish irrigation 
plants; Pres,, J. U. Brown; Secy., Eugene Tilleux.— 
South Fork Irrigation Co., Ulysses, Kan.; $5,000; 
W. B. Hutchinson. J. M. Elwood, D. E. Nicholson, T. 
H. Harris and L. P. Main. 


ARTESIAN WELLS. 


DALLAS, THX.—The Horton Deep Water & Arte- 
sian Well Co. has been incorporated; capital stock, 
$100,000; inecorporators, Thomas F. McEnnis, John 
Hall, of Dallas county. and 8S. A. Horton. John M. 
Mims. H. L. Norris, H. G. Gough, Sam Hocker, of 
Red River county. 


SEWERS. 


TAUNTON, MASS.—Edwin A. Tetlow, Cy. Engr., 
writes us that a system has been adopted according 
to plans prepared by Phineas Ball. Detail plans are 
being prepared, but no appropriation has yet been 
made and will not be for probably a month. 

WOBURN, MASS.—John H. Finn, Cy. Clk., writes us 
that $30,000 has been appropriated for sewers, but it 
is reported that the commissioners do not favor be- 
ginning work until next spring. 

WEST NEWTON, MASS.—It is proposed to con- 
struct sewers in 14 streets. Appropriations for $17,- 
400 have been made for sewers. 


PROVIDENCE, R. I.—The commissioner of public 
works is preparing to advertise for bids for con- 
structing a -in. concrete and brick sewer under 
the Providence River, which is 750 ft. wide. 

BRIDGEPORT, CONN.—B. D. Pierce, Jr., has been 
awarded the contract for the extension of the Cres- 
cent Ave. sewer at $2.05 per ft. 


BUFFALO, N. Y.—Bids are asked until Oct. 26 for 
18 to 10-in. pipe sewers. R. G. Parsons, Secy. Dept. 
Pub. Wks. 

FULTON, N. Y.—W. P. Hillick, Cy. Clk., writes us 
that the trustees have appointed a commission to 
secure plans to be voted upon at a special village 
election. Reeve Smith, Troy, is making the surveys. 

ITHACA, N. Y.—J. H. Fuertes has made plans for a 
system, which will consist of four 16-in. mains with 
branches, and is reported as estimated to cost about 
$200,000. R. B. Williams, Chn. Com. 

JAMAIOA, N. Y.—P. M. Wood, Pres. Cours., writes 
us that J. J. McLaughlin is preparing plans for the 
system noted last week. The plans will have to be 
submitted to the state board of health for approval. 


NEW YORK, N. Y.—Bids are asked by the commis- 
sioner of street improvements, 2622 Third Ave., until 
Oct. 25, for constructing sewers in four streets, 


TONAWANDA, N. Y.—W. B. Landreth, Cortlana, 
has been engaged to make plans for sewers in ‘he gas 
house district, and a part of Delaware Ave. The sew- 
age from this district will be pumped into the sewers 
built by Mr. Landreth in 1890; estimated cost, $100.000, 

CRANFORD, N. J.—Bids are asked until Nov. 8 for 
constructing an outlet sewer, as advertised in our pro- 
posal columns. _Engr., Oarrol Ph. Bassett, Summit, 
N. J. Robt. C. Plume, Township Clk. 

HOBOKEN, N. J.—Bids are asked until Oct. 24 for 
constructing a brick sewer in Jackson St. M. V. 
McDermott, Cy. Clk. 

_WESTFIELD, N. J.—Plans have been prepared b 
C. P. Bassett for an outlet sewer to tidewater, an 
bids will soon be asked for the construction; bids to be 
secured for an outlet-sewer for Cranford alone, and 
for one with capacity for both Cranford and Westfield. 

WOODBURY, N. J.—The council is again discussing 
the sewerage question. 


MONTROSE, PA.—The county commissioners are 
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constructing 3,000 ft. of 6-in. pipe sewers for the jail 
and court house, and it is hoped that the system will 
be extended through the town. 

PHILADELPHIA, PA.—Bids are asked until Oct. 22 
for constructing main and branch sewers. J. H. Wind 
rim, Dir. Dept. Pub. Wks. 

KNOXVILLE, TENN.—The council of North Kunox- 
ville has passed an ordinance for issuing $50,000 in 
bonds for sewers and $25,000 for streets. A commit- 
tee, consisting of J. C. Anderson and A. W. Anderson, 
has been appointed to cousider the question. 

AKRON, O.—The commissioners have received the 
following bids for constructing sewers: 

Carroll Market Buchrel 





St. St. Ave 
pe ere rr $1,408 S$OST $1,025 
SOEs Cancncéccsies 1,049 1,169 49 
Hallinan & Derrig............ 1,766 1,874 1,887 
MeShaffery & Kain............ yest, 3,450 1,141 
CRI 56 aos 6s s0 caccces 1,070 1,149 1,118 

ER ck cbciscesees 1,408 1,273 1,102 
Gardner & Barnett............ nao 1,300 1,061 
pg arr 773 1,191 1,332 
bee PREP rer er eee 468 ‘ 1.005 


BARBERTON, 0.—The following bids were received 
Sept. 29 for constructing sewers, the contract being 
awarded to P. T. McCourt, Akron, O.,at $8,781; Engrs., 
W. A. Johnston and H. W. Alcorn: 





McKinney & Duffy, Canton, O................. $9,495 
Jehbn Hadley, Canton, O 10,002 
Jehn Wilson, Akron, O 

ET ER is va Cagkcncarcbeckcae< 
McCracken & McDowell, Cleveland, 0 


Cec ancasacdcced getunesss 
ee te, Ee I, OOS ce wdc ccc ccecssces 
Berry & Hurley, Bay City, Mich................ 


Te OF mer, BNO, Chic ca wesccceccccscescccsecs 
poy Serer pee 
Wma Wasrer, Cleve, Oe... ccc ce ccccne. 
Hallinan & Derrig, Akron, O.......2..ccccccceee 
Gardner & Barnett, Akron, O...........ee-e.00. 
Winmimeer’s eatimate ... oc cceccccccsccccccccccens 2.200 


CHILLICOTHE, O.—It is reported that W. G 
Clark, Toledo, has recommended the construction of 
sewers estimated to cost $150,000. 

HAMILTON, O.—The commission has recommended 
the construction of sewers in 14 streets. 

IRONTON, O.—Bids are asked until Nov. 7 for con- 
structing 8 and 6-in. pipe sewers in Third St. J. R. ©. 
Brown, Cy. Engr. 

SAGINAW, MICH.—The board of public works has 
adopted an ordinance for constructing a 48 ~ 72-in. 
brick sewer in Gratiot St. 

WYANDOTTE, MICH.—Plans for a system, consist- 
ing of about six miles of pipe, are heing prepared by 
Mason L. Brown, Hodges Bldg., Detroit, Mich. 

INDIANAPOLIS, IND.—The board of public works 
has received the following bids*for sewers, the price 
being per lin. ft.: 

Pennsylvania St. 





Main Local 
sewer. sewers, 
os cdbescnteame teas *$1.07 $1.55 
Bi I, 4 vc cc ndtvcnsedacecceneas 1.89 2.45 
Bossert & Waterman .........-..... 1.62 2. 
Acme Paving & Contracting Co...... 1.38 2.28 
Gansburg & Roney......-...cccseees 1.37 2.05 
Whe Wis WOES oo on oc cbc tenccvesscedss 1.33 1.99 
Te Ce Pan cc ciinesesenctscong<ss 1.29 2.555 
pe bg PRRs eee 1.20 3.36 
Fulmer, Seibert & Co........+.--4-- 1.12 FL 
W. ©. Allem & CO... ..ccccccccccscess 1.9914 1.89 


* Awarded contract. 

RIPON, WIS.—Bids are asked until Oct. 26 for con 
structing 20,000 ft. of 24 to 8-in, pipe and 1,100 ft. of 
30-in. brick sewers. ©. B. Wickinson, Cy.Clk.; Consult. 
Engr., W. F. Goodhue, Milwaukee. 

FORT DODGE, IA.—The council has voted to con 
struct sewers in six streets. 

OMAHA, NEB.—S. Katz & Co. has been awarded a 
contract for constructing a sewer in Cuming St., at 
about $10,000. 


POMONA, CAL,—The board of trade is discussing 
the construction of a system estimated to cost $35,000. 

SANTA MONICA, CAL.—T. H. James has recom- 
mended the construction of a system with an outlet 
into the ocean, a distance of 3,000 ft., estimated to 
cost $61,500. 


OTTAWA, ONT.—It has been decided to push the 
construction of the proposed sewer in the Dalhousie 
district, for which the legislature granted an act pro- 
viding $50,000. 


STREETS. 


BOSTON, MASS.—The commissioners have ordered 
that Blue Hill Ave. be widened from 64 ft. to 120 ft. 
The avenue is about three miles long. The plans pro- 
vide fer two gravel roadways, each 32% ft. wide, 2 
ee in the center for street cars and sidewalks 
15 ft. wide. 


PUTNAM, OCONN.—The citizens have voted to mac- 
adamize Elm and Bridge Sts. 

BROOKLYN, N. Y.—Bids are asked until Oct. 26 for 
repaving St. Mark’s Ave. with asphalt. A. T. White 
Comr. Cy. Wks. 


BUFFALO, N. Y.—The following bids have been re- 
ceived for yeves: Delavan Ave.—W. E. Hingston, 
brick, $41,143; FP. B. MeNaughton, $37,749; Burber 
Aabenett Co., $53,882; German Rock Asphalt Co., 
$53,200, Essex Ave.—Hingston, $24,664; McNaughton, 
brick, $23,243; Gipp, brick, $24,765; Barber Asphalt 
Co., $31,420; German Rock Asphalt Co., $31,721. 
Goemble Ave.—Barber Asphalt Co., $11,674; German 
Rock Asphalt Co., $11,522; Gipp, brick, $9,100; Me- 
Naughton, brick, $7,979; Hingston, brick, $9.100. Kehr 
St.—Barber Asphalt Co., $25,923; German Rock Asphalt 
Co., $25,599; McNaughton, brick, $17,982: Hingston, 
brick, $19,661. Skillen St.—Barber Asphalt Co., $23,179; 
German Rock Asphalt Co., $23,399; Gipp, brick, $18,- 
214; Hingston, brick, $18.510; MeNaughton, brick, 


tiadt. 
SALAMANCA, N. Y.—It is reported that this city is 
considering tee paving done with brick. 


Main St. has just m paved with this material at a 
cost of $7,700, 
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TROY, N. Y.—Bids are asked until Oct. 23 for paving 
with granite blocks and curbing a portion of Sixth 
Ave. E. O. Ross, Secy., Comptroller's Office. 

PATERSON, N. J.—The committee is reported sbeut 
to recommend that Paterson St. be paved with aspaic. 

AMBLER, PA.—W. A. Davis writes us that ‘he 
question of paving will be voted on by the citizens 
Nov. 6. 

PHILADELPHIA, PA.—Bids are asked until Oct. 
26 for paving, grading, constructing retaining walls, 
repairing bridges, etc. Jas. H. Windrim, Dir. Pub. 
Wks. 

_ANNAPOLIS, MD.—The question of repaving Main 
St. is being discussed. 

OINCINNATL, O.—Bids are asked by the board of 
awdminisiration until Oct. 22 for paving two streets 
with brick, until Oct. 25 for paving one street with 
a and until Nov. 5 for paving one street with as- 
phait. 

COLUMBUS, O.—Bids are asked until Oct. 23 for 
repaving and curbing High St. J. A. Fanning, Clk. 

HAMILTON, O,—Bids are asked until Nov. 9 for 
grading and paving a portion of Millville road with ce 
ment. J. J. MeMaken, Cy. Clk. 

RICHMOND, IND.—Bids are asked until Nov. 2 for 


paving sidewalks in three streets with rick. J. H 
Winder, Clk. Bd. Pub. Impvts. 

LANSING, MICH.—The following bids have been re- 
‘ived for paving Washington Ave. with ‘rick: Wood 
ck & Kneal, $16,593 (awarded contract); ‘has. Sater, 
= M. BP. Fitzpatrick, $17,169, and J. Conn, $17,- 
or 

BAST ST. LOUIS, ILL.—The council has passed an 
ordinance for reconstructing Eighth Sr. for a distance 
of over a mile by building sewers and »aving with 
brick, the street to be completed from St. Louls Ave 
to Broadway. These improvements are estimated to 
eost $100,000, 
QUINOY, II 
with Galesbur 





AL..—It is reported that additional paving 
gz brick will be done. 


ELECTRIO LIGHT ANI+ POWER. 


PEACHAM, VT.—It is reported that J. Miller, West 
Barnet, will furnish power to ight West Barnet, South 
Peacham and East Peacham by electricity. 

UNIONVILLB, CONN.—The question of lighting this 
Village by electricity is reported as being discussed. 

BROOKLYN, N. Y.—Bids are asked until Oct. 23 for 
an electric plant for lighting the Bridge cars (postpone- 
ment of date from Oct. 15). C. C. Martin, Ch. Engr 

FULTONVILLB, N. Y¥.—The trustees are discussing 
the question of etectric lights. 

OSWHGO, N. Y.-—-Bids are asked by the department 
of public works until Oct. 25 for 190 are ant 230 in- 
candescent lights for five years. 

MILLERSTOWN, PA.—C. A. Rippman has been 
awarded a contract for an electric light plant. 

LYNCHBURG, VA.—Bids are asked until Nov. 1 for 
constructing an electric light plant with a capacity of 
‘OW are lights of 2,000 ¢, p. and 2,000 incandescent 
lights of 16 ¢. p. L. P. Rodes, Cy. Engr. 

_ MAOON, GA.—Bids are asked until Oct. 22 for light- 
ing the city by electricity for three or five years. 
Sam’l Altmeyer, Chn. Com, ; 

_APALACHICOLA, FLA.—The question of electric 

lights is being discussed by the council. 


_ JACKSONVILLE, FLA.—The contract for construct 
ing an electric light plant to supply 250 are and 4,000 
incandescent lights has been awarded to the General 
Electric Co., Atlanta, at $72,850; the Babcock & Wil 
cox boilers and the Hamilton-Corliss engine made by 
Hoover, Owens & Wrenchler, are to be used. ; 

LAWRENCEBURG, KY.—A company lias lately been 
organized to put in an electric light plant. G. L. Hogan, 
Chicago, is interested. 

ORDSTLINE, O.—The citizens are discussing the 
question of constructing an electric light plant or buy- 
ing the present plant, which is offered for $10,000. ; 

_ FREMONT, O.—Bids are asked until Oct. 29 for light- 
ing the streets with not less than 75 are lights of 2,000 
c. p. for 2, 3, 5 or 10 years. C. F. Bell, Cy. Olk. 

GBRMANTOWN, O.—The council is discussing an or- 
— for issuing $8,000 in bonds for an electric light 
plant, 

SHRBEVB, O.—C. EB. Pennell, Orrville, has been 
sranted a franchise for an electric light plant. 

TERRB HAUTE, IND.—Bids are asked until Nov. 6 
for ~~ * the city by electricity. C. H. Goodwin, 

y. Ck. 

ATHENS, MICH.—It is reported that the citizens are 
discussing the question of electric lights. 

GRAND RAPIDS, MICH.—Bids are asked by the com- 
mittee until Oct. 27 for 380 are lights of 2,000 c. p. 
OX FORD, MICH.—An electric light plant costing 
$6,000 is to be constructed by the city. 

WAUPACA, WIS.—An electric light company has 
been granted a 20-year franchise. 

EPSTHERVILLE, IA.—N. B. Egbert, Cy. Clk., writes 
us that the contract for a complete electric light plant, 
as advertised in Engineering News, has been awarded 
to Adams, Green & Co., Morrison, Ill. 

_ PLATTSBURG, MO.—It is reported that this place 
is discussing the electric light question. 

FLORPNCB, COLO.—The council has granted a fran- 
— to the Arkansas Valley Eiectric Co. to erect a 
plant. 

SAN JACINTO, CAL.—The council is reported as 
considering the issuing of $30,000 in bonds to aid a 
company to put in an electric light and railway system. 

ANAHBIM, CAL.—An election will be held Oct. 28 
to vote on the question of issuing bonds for an electric 
light plant. 

SEW COMPANIES.—South Shore Electric Co., Mon 
treal, Que.; $25,000; Louis Tourville, Montreal; Andrew 
Hardie, Longuenil; W. B. Powell, St. Lambert; Fred. 
Thompson, Montreal.—Cameron Water Power & Light 
(«o., Cameron, Tex.; $50,000; © H. Yoe.——Nowotay 
Eleerrie ©o,., Cineinnati, O.; electrical goods machin- 
ery, etc.; $25,000; L. R. Keck, J. 8. Nowotny, A. G. 
Corre,.—Grafton Electrie Co., Grafton, Mass.; $10,000; 
Pres., C. R. Pratt; Treas., J. B. McClellan.——Pacifie 
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Electrical Co.. San Francisco; Cal.; $30,000; W. S&S. 
Beckwith, Piedmont Springs: F. H. Kimball, Sau Freos- 
cisco; G Rickey; Oakland.——Ironton Electcic 
Light & Power Co., Ironton, 0O.; . $100,000; Leo 
KNbert, Joseph Fisher.——Germanie City Light Co.. 
Chicago, Lll.; $50,000; P. M. Smith, C. M. MeKeehan, 
W. E. Smith.——Central Electrie Co., Centralia, Wis.; 
£19,000; T. E. Nash, ©. A. Spencer, J. F. Nash.—— 
H. T. Paiste Co., Philadelphia, Pa.; manufacture elec- 
trical and mechanical specialties; $20,000; H. T. Paiste, 
8S. R. Paiste, West Chester; J. R. Hayes, Swarthmore, 
-—Madison Electric Light Co., Madison, Neb.; $10,000; 
W. V. Allen._—Dundee Electric Light _Co., Dundee, 
Mich.; $12,000.——Auto-Electric Co., Grand Rapids, 
Mich.; $15,000.—-Ohlo Electric Gas Co.. Springfield, 
fil.; $250,000; H.C, Wilson, Benj. Knudson.——Citizens’ 
Gas & Electric Power Co., Lafayette, Ind.; P. C. 
Somerville, A. O. Behm, Laban Sparks.——Canadian 
Blectric Light Co., Montreal, P. Q.; Pres., Roderick 
McLennan, Toronto,——Dauphin Light, Heat & Power 
Co., Harrisburg, Pa.; $50,000; Treas., J. G. Koons.—— 
Abbeville Light, Water & Power Co., Abbeyville, 8. C.; 
$30,000; J. 8. Gothran, W. C. MeGowan, J. A. Smith. 

-~Wayne Electric Light & Steam Heating Co.. 
Wayne, Pa.; $1,000; Treas., Frank Smith.—— Marion 
Electrie Light & Power Co., Marion. O.; increase of 
capital stock from $40,000 to $100.00. 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


ARMORY.—Menominee, Mich.—The building of a new 
armory estimated to cost $5,000 Is being discussed. 

TELEPHONE FRANCHISE.—Fort Scott, Kan.—The 
council! granted a telephone franchise at its meeting 
Oct. 2, 


JETTY WORK.—Wilmington, N. C.—Bids are asked 
until Nov. 7 for extending jetty at North Island, 
Winyaw Bay, N. C. Maj. W. 8. Stanton, U. S. Engr. 
Office. 

REVETTING BANKS.—Charleston, 8. C.—Bids are 
asked at the United States Engineer Office until Nov. 
14 for revetting banks of Wappo Cut. 8S. C., as stated 
in our advertising columns. 

PLACING FIRE ALARM CONDUCTORS UNDER- 
GROUND.—New York, N. Y.—Bids are asked by the 
fire department until Oct. 22 for placing fire alarm 
electrical conductors underground, 

DRADGBHS.—New Orleans, La.—Bids are asked until 
Nov. 5 for furnishing a dredge for improving Amite 
River and Bayou Manchac, La., and until Nov. 9 for a 
dredge for improving Ohefuncta River and Bogue Falia, 
La. Maj. James B. Quinn, U. 8. Engr. Office. 

STATION.—East St. Lonis, I1.—James Stewart & 
Co., St. Louis, have been awarded the contract for 
the erection of a freight and passenger station for the 
Louisville, Evansville & St. Louis R. R. Co. in thie 
city; building to be 40 x 320 ft., two stories high, with 
7O4t. tower. 

HEATING AND VENTILATING APPARATUS.— 
Sioux Falls, 8. Dak.—Bids are asked until Nov. 13 fora 
steam heating and ventilating apparatus for the U. S. 
public building in this city. as stated In our advertising 
columns. Address Chas. BE. Kemper. Acting Supervis- 
ing Arch., Treasury Dept., Washington, D. C 

SEA WALL, ETC.—Philadelphia, Pa.—Bids are 
asked until Oct. 25 for constructing the sea wall and 
repairing the wharves at the Edgemoor buoy and sup- 
ply depot, on the Delaware River, Del., and for dredg- 
po the harbor. Maj. C. W. Raymond, U. 8S. Engr. 
Office. 

NAVAL SUPPLIES.—Washington, D. C.—Bids are 
asked until Oct. 23 for a quantity of cement. brick. 
piles, lumber, hardware, etc., for the New York and 
League Island navy yards, and until Oct, 30 for sup- 
plies for the Mare Island navy yard, Ca’. Edwin 
Stewart, Paymaster-General, U. 8. N. 

UNDERGROUND CABLES.—Newark, N. J.—Bids are 
asked by the police commissioners until Oct. 22 for 
furnishing. lsying and connecting of underground 
cables and the transforming of the overhead police 
signal system from metallic to parallel metallic cir- 
euits, Jos, S. Cox, Secy. Comrs. 

DREDGING.—Philadelphia, Pa.—Bids are asked until 
Noy. 5 for dredging in Rancocas River, N. J. Maj. C. 
W: Raymond, U. 8S. Engr. Office. 

Charleston, 8. C.—Bids are asked at the U. 8. Engi- 
neer Office until Nov. 14 for dredging Brickyard Creek, 
S. C., as stated in our advertising columns, 

DITCH.—Marion, 0.—H. J. Hill, Constr. Engr., writes 
us that the contract for the Columbia street county 
ditch improvement has been awarded to the Greenville 
Construction Co., Greenville, O., at $51,600; estimated 
cost, $66,490. The work was awarded under the county 
ditch law of Ohio and was advertised in Pngineering 
News of Sept. 27 and Oct. 4. 

GARBAGE CREMATORIBS.—New Haven, Conn.— 
The board of health has recommended that $10,000 be 
appropriated for the purchase of a municipal garbage 
plant. 

Pittsburg, Pa.—The superintendent of the health bu- 
reau has reported that the city needs three or four new 
garbage furnaces. 

CITY HALL.—Jacksonville, Fla.—The following bids 
were received Oct. 4 for the construction of the pro- 
posed city hall and market building: 


Thos, Clark & ©o., Chicago, TIl............... $59,498 
*Knoxville Bullding Co., Knoxville, Tenn...... 48.700 
Ww. C. Anderson, Brunswick, Ga............+. 65,500 
Wm. Bensel & Co., Atlanta, Ga.........6.555- ATW) 
Miles & Bradt, Atlanta, Ga...........2.000-- 65.052 
Clias. B. Allen, Auguste, GB.ei... ccc nccece een 57.290 
W. C. Green & Co., Chicago, TH............-. 52,387 
Brown & Garber, Washington, D. C.........- 54,000 
Henry M. Smith, Jacksonville, Fla...........- 9,800 
Gude & Walker, Atlanta, Ga............-2005- 59,400 
Nick Ittner. Atlanta, Ga........cccceccetesins 57.190 
Laman -& Co., Louteville, Ky-.........0c0%08. 61.719 
Stephen T. Lenord & Co., Pensacola, Fla...... 58.045 
S. Lanord..& Oo., AtMmSR, ARG... <.ciccesccsssce 52.015 
T. Stephens, Chicago, Il........0.8.0.eeceeces 66,973 


~* Awarded contract at $48,700. building to be com- 
pleted by March 9, 1895. 


CONDENSED LIST OF CONTRACTS PENDING 

WITH DATE OF OPENING BIDS. 
Bids to be See Eng. 
onaned. Work. 


Place. N 
Oct. 19.Macadamizing, South Amboy, N. J..... Oct is 
Oct. 20.Artesian well, Fargo, N. Dak...........Oet. 


ENGINEERING NEWS. 


Oct. 
Oct. 
Oct. 
Oct. 


Oct. 
Oct. 


20.Sea wall, Philadelphia Navy Yard......Oct. 11 


20.Pipe sewers (25,451 ft.),Watertown, Wis.Oct. 


ii 


20.Pier work, Duluth, Minn...... cabemes Oct. 11 


20.Water-works system, Eagle Grove, Ia. .Oct. 


Advertised, Eng. News, Oct: 11 and 18. 


20.Macadamizing; Kansas City, Mo........ Oct. 
20.Cast iron pipe, Chicago, Ill............Ocet. 
Oct.22. Ledge work, Boston, Mass.. .. 


Advertised, Eng. News, Sept. 27 ‘to Oct. ii. 
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Oct. 22.Water bonds ($15,000), Attica, O...... Sept. 27 
Oct. 22. Pipe sewers, (4, f.), Wartee, O..2:.. Oct. 4 
Oct. 22.Cement sidewalks, Muncie, Ind........ Oct. 11 
Oct, 22.Fire alarm conductors undergr’nd, N. Y.Oct. 18 
Oct. 22.Underground cables, Newark, N. J.....Oct. 18 
Oct. 22.Sewers, Philadelphia, Pa............... Oct. 18 
Oct. 22.Electric lighting, Macon, Ga............ Oct. 18 
Oct. 22.Brick paving, Cincinnati, O............ Oct. 18 
Oct. 22.Pumping station, Medford, Mass........ Oct. 18 
Oct, 22. Bridges, Philadelphia, PR Svete ara <hieed Oct. 18 
Oct. 22.Water bonds ($3,500), Elysian, Minn... .Oct. 18 
Oct. 23. Approaches, etc., Detroit, Mich........Sept. 27 
Advertised, Eng. News, Sept. 27 and Oct. 4. 
Oct. 23.Grading, etc., Helena, Mont............ Oct. 4 
Oct. 23.Artesian well, Agnews, Cal............Oct. 11 
Oct. 33. Bridges, Albany, Ne. Tocco sac cccaey ccs Oct. 11 
Oct. 23.Canal improvements, Albany, N. Y.....Oct. 11 
Oct. 23.Removing rock (2 streets), Buffalo, N.Y. .Oct. 18 
Oct. 23. Naval supplies (2 contracts), Washington.Oct. 18 
Oct. 23.Granite paving, Troy, N. Y¥............. Oct. 18 
Oct. 23. Laying water pipe, Albany, N. Y....... Oct. 18 
Oct. 23.Electric light plant, Brooklyn, N. Y..Oct. 18 
Oct. 23.Water-works system, Sioux City, Ia....Oct. 18 
Advertised, Eng. News, Oct. 18. 
Oct. 28.Paving, Columbus, O............-.....-Oct, 18 
Oct. 23.Water-works system, Elysian, Minn....Oct. 18 
Oct. 23.Stand-pipe, etc., Sioux City, Ia.......... Oct. 18 
Advertised, Eng. News, Oct. 18. 
Oct. 24. Heating apparatus, New Haven, Conn..Sept. 27 
Advertised. Eng. News. Sept. 27 and Oct. 4. 
Oct. 24.Model barges, St. Louis, Mo............ Oct. 4 
Advertised, Eng. News, Sept. 27 to Oct. 11. 
Oct. 24. Topographical survey, Boston...........Oct. 11 
Oct. 24.Paving bonds ($375,000), Dayton, O....Oct. 11 
Oct. 24. Brick sewers, Hoboken, N. J...........Oct. 18 
Oct. 24. Laying water pipes, ete., Waukegan, Ill.Oct. 18 
Oct. 25.Granite, St. Augustine, Fla............ Sept. 27 
Advertised, Eng. News. Sept. 27 to Oct. 18. 
Oct. 25.Jetty work, New Orleans. La..........Oct. 4 
Oct. 25.Repaving, Lansingburg, N. Y..........Oct. 11 
Oct. 25.Tron hoist bridge, Dayton O... - Oct. 11 
Oct. 25. Water-works system, Cameron, Tex.....Oct. 11 
Oct. 25. Water-works. Cambridge City, Ind..... Oct. 11 
Advertised. Eng. News, Oct. 11 and 18. 
Oct. 25.S8ewers, New York, N. Y.........s000- Oct. 18 
Oct. 25. Electric lighting. Oswego. N. Y.........Oct. 18 
Oct. 25.Sea wall, ete., Philadelphia, Pa........ Oct. 18 
Advertised, Eng. News, Oct. 18. 
Oct. 25. Brick paving, Cincinnati, O............Oct. 18 
Oct. 26.Stone, cedar or brick paving. Toledo. ..Oct. 11 
Oct. 26.Grading (2% miles), Kansas City, Mo...Oct. 11 
Oct. 26.Macadamizing (1% miles), Kansas City. .Oct. 11 
Oct. 26. Asphalt paving, Brooklyn, N. Y........ Oct. 18 
Oct. 26.Pipe sewers, Buffalo, N. Y.............Oct. 18 
Oct. 26.Pipe sewers, (20.000 ft.). Ripon. Wis. .Oct. 18 
Oct. 26. Brick sewers (1.100 ft.). Rinon, Wis....Oct 18 
Oct. 26.Paving, ete., Philadelphia. Pa.......... Oct. 18 
Oct. 27.Drainage, Mount Vernon. N. Y..........Oct. 4 
Advertised, Eng. News. Oct. 4 and 11. 
Oct. 27.Grading, Kansas City, Mo..............Oct. 11 
Oct. 27. Electric lighting. Grand Rapids, Mich. .Oct. 18 
Oct. 29.Dredging and jetty work. New Orleans.Oct. 4 
Oct. 29. Flectric lighting. Fremont, O..........- Oct. 18 
Oct. 29. Bridge bonds ($20.000), Warren, O......Oct. 18 
Oct. 230.Dike work, New York. N. Y...........- Oct. 11 
Oct. 30.Rock. New Orleans. La........ . Oct. 11 
Met. 30.Courthouse, Waxahachie, Tex. . .Oct. 11 
Oct. 230.Naval supnlies. Washington. 1D. C.......Oct. 18 
Oct. 30. Water-works system, Sioux City, Ia..... Oct. 18 
Oct. 30. Water supply, Little Rock, Ark.........Oct. 18 
Oct. 31. Drawhbridges. Chicago. Tl...........6-- Sept. 6 
Advertised, Eng. News. Sept. 6 and 20. 
Oct. 831. Rridge masonry. Chicago. THl........... Sept. 6 
Advertised. Fing News. Sept. 6 and 20. 
Oct. 31.Public building at Rome, Ga..........Oct. 11 
Advertised, Eng. News, Oct. 11 and 18. 
Oct. 21. Ontlet sewer ext’n, Cleveland. O...... Oct. 11 
Oct. 831. Water-works system, Gibson City. Ill... .Oct. 18 
Advertised, Eng. News, Oct. 4 and 11. 
Oct. 31. Water-works system, Roseville. Tll...... Oct. 18 
Nov. 1.Dredging. piers. etc... Milwaukee, Wis.Oct. 4 
Advertised. Eng. News. Oct. 4 to 25. 
Nov. 1.Paving bonds ($4,444), St. Bernard, O. .Oct. 11 
Nov. 1.Flectriec lighting. Lynchburg, Va...... Oct. 18 
Nov. 2.Dredging. Philadelphia. Pa............ Oct. 4 
Advertised. Eng. News. Oct. 4 to 25. 

Nov. 2.Brick sidewalks. Richmond, Ind........ Oct. 18 
Nov. 5.Dike work. Philadelphia, Pa.......... Oct. 11 
Advertised, Eng. News. Oct. 11 to Nov. 1. 
Nov. 5.Asnhalt paving. Cincinnati. O.........Oct. 11 
Nov. 5.Brick paving. Cincinnati, O............ Oct. 11 
Nov. 5.Dredging, Philadeplhia, Pa............Oct. 18 
Nov. 5.Furnishing dredges. New Orleans, La..Oct. 18 
Nov. 5.Bridges, Meridian. Miss...............-. Oct. 18 
Noy. 5.Asvhalt paving. Cincinnati, 0.. .. Oct. 18 
Nov. 6.Filter Plant. Beaver Falls. Pa.......... Oct. 11 
Advertised. Eng. News. Sent. 13 to Oct. 11. 
Nov. 6.Breakwater and piers. Milwaukee, Wis.Oct. 4 

Advertised, Eng. News. Oct. 4 to 25. 

Nov. 6.Flectric lighting, Terre Haute, Ind... .Oct. 18 
Nov. 7.Public bnilding work at York. Pa..... Oct. 11 
Advertised, Fine. News, Oct. 11 and 18. 

Nov. 7.Dredging. Wilmington, N. ©...........Oct. 11 
Advertised. Eng. News. Oct. 11 to Nov. 1. 
Nov. 7.Water bonds, Arlington Heights, O....Oct. 11 
Nov. 7.Pine sewers, Ironton, O..............-. Oct. 18 
Nov. 8.Outlet sewer, Cranford, N. J........... Oct. 18 

Advertised, Eng. News, Oct. 18 to Nov. 1. 

Nov. 9.Dredging. Wilmington. Del.............Oct. 11 
Advertised. Eng. News. Oct. 11 to Nov. 1. 
Nov. 9.Furnishing dredge, New Orleans, La... .Oct, 18 
Nov. 9. Grading. ete.. Hamilton, O............ Oct. 18 
Nov. 11. Pumping engines, Chicago, Tll.......... Oct. 18 

Advertised. Eng. News, Sept. 13 to 27. 
Nov. 13. Heatge & vent’g ap.,etc.,Sioux Falls,S.D.Oct. 18 
Advertised. Eng. News, Oct. 18 and 25. 
Nov. 14. Dredging. Charleston, 8. C.............Oet. 18 
Advertised, Eng. News, Oct. 18 to Nov. 8. 
Nov. 14. Revetting banks, Charleston, 8. C.......Oct. 18 
Advertised, Eng. News, Oct. 18 to Nov. 
Dec. 1.Flectric lighting. Ann Arbor. Mich.....Oct. 11 
No date. Water bonds ($22,000), Cattaraugus.N.Y.Oct. 18 
“« Bridge work,etc., Shoshene Agcy, Wyo.Oct. 18 
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CONTRACT PRICES. 


DREDGING.—Burlington, Vt.—The following bids 
were received by Capt. Smith S. Leach, U. 5. Engineer 
Office, Oct. 5, for dredging, (1) being the price per 
cubic yard tor 5,500 cu. yds. of muterial in Great 
Chazy River, N. Y., (2) for 5,000 cu. yd3. of hardpan 
in Ugdensburg Harbor, N. Y., and (3) for 160,000 cu. 
yds. mud in Ogdensburg Harbor: 


t..- ..B, 
Wm. James Daly, Ogdensburg, N. Y..... $.60 $.35 $.10 
Lynch & Hannan, Ogdensburg, N. Y..... .45 .40 ,11 
Carkin, Stickney & Crane, Saginaw, Mich. .. .837 .11 


New York, N. Y.—The following bids were re 
4 Lieut. Robt. McGregor, U. S. Engineer Office One 
11 for dredging, (1) being the price per cubie yard for 
dredging in Newtown Creek, from Bast River to Ver- 
non Ave., (2) from Vernon Ave. to Central Oil Works, 
(3) from Queens County Vil Works to Niche}s Chemica! 


Dock, and (4) for dredging Red H hi Kk 
Channel NY. ging ook Shoal, Buttermilk 


John R. Siuyvesant.............. 


i 2. 3. 4. 
Morris & Cumings Dredging Co. .$.35 $.35 $.22 $.32% 
International Contracting Co...... .55 $s 50 ‘33 






oO ON RR eae ae me. gh: dee. cso 
Wm. H. Beard Dredging Co.. 31 30. .2 ~= .326 
*Thomas Potter ........... a ae ee, 
fo GA See oo 6 COSC. 
Atlantic Dredging Co..... cy ogee fave” 


**Rittenhouse R. Moore.... 7 eee ae Ho ae 
*Residents of Jersey City, N. J.; **Mobile, Ala.; 
others, New York, NY. oh vie 
_ Baltimore, Md.—The following bids were received by 
Col. Wm. P. Craighill, U. 8S. Engineer Office, Oct. 11, 
for dredging in the ship channel leading to the harbor 

at Baltimore: 


Per cu. yd. Total. 


American Dredging Co., Philadelphia,Pa.$.10° $25,000 
Sanford & Brooks, Baltimore, Md....... 09% 23,750 
Baltimore Dredging Co., Baltimore, Md.. .08% 20,625 
Alabama Dredging & Jetty Co., Mobile... .09 22,500 
Morris & Cummings Dredging Co., N. Y. .12 30,000 
Virginia Dredging Co., Richmond. Va... .18 45,000 


Norfolk, Va.—The following bids were received by 
Capt. Edward Burr, U. S. Engineer Office, Oct. 11, for 
dredging, (1) being the price per cubie yard for work 
at Norfolk Harbor, and (2) for dredging Nausemond 
River, Va.: 1 9 
Virginia D ing Co., Richmond, Va... .$.14 $.21 
American Dredging Co., Philadelphia, Pa. .102 22 
K. G. & I. 8. Packard, New York, N. Y -093 2 
Chester T. Caler, Norfolk, Va............ 105 .185 






New York Dredging Co., New York.....*.113 **.23 
Alabama Dredging & Jetty Co., Mobile.. .09 -22 
Morris & Cummings Dredging Co., N. Y.. .108 

H. E. a ee Pecwmonte, VW. 3.6666 0s -23 
Sanford & Brooks, Baltimore, Md...... ‘ee 19 


* 13 cts. if measured in —. ** 26% cts. contingent 
— receipt of contract for dredging at Norfolk Har- 
arbor. 


BREAKWATER REPAIRS.—Burlington, Vt.—The fol- 
lowing bids were received by Capt. Smith S. Leach, 
U. 8. Engineer Office, Oct. 5 for repairs to Burlington 
breakwater, (1) being the price per ton of 2,000 ts. for 
furnishing and delivering 8,910 tons of facing and apron 
stone, (2) price per pound for 3,300 Ibs. of drift and 
rangers in ao, = (3) price per running foot 

oving timber and r york 
about 900 ne: ehandling rubble of old work, 
Total. 


i. 2. 3. 
Luther Whitney, Keeseville,N.Y.$2.13 $.06 $2.80 M48 
Willard Johnson, Fulton, N. Y. $3.00 Lor *450 ser as 
Fleury & Goodsell, Isie La Motte 2.70 .10 4.50 28.842 
* Drift bolts, 7 cts.; ring bolts, 10 cts. 


STORAGE _BASIN.—Allentown, Pa.—Bids were 
opened Oct. 10 for the construction of a storage basin 
about 289 ft. long and 97 ft. wide, the walls to be of 
concrete, a ft. thick and 12 ft. high, and an intake 
channel 62 ft. long and 8 ft. wide, with walls 2%, ft. 
thick and 16 ft. high; (1) being per cubic yari for earth 
excavation, (2) for concrete wall, and (3) price per 
square foot for concrete floor 1 ft. thick in intake chan- 
nel; Cy. Engr., Robt. S. Rathbun: 

2 3 


1. ; 
Standard Cons. & Supply Co., Easton.$1.18 $6.50 $.26 
.98 


Mairs, Lewis & Hodge, New York.... 6.98 .30 
*P. Frank Howman, Reading........ 32 .6.37 .30 
lL. V. Construction Co., Bethlehem... 1.05 6.85 .35 
A. M. Stephens, Allentown.......... -65 4.60 .25 
F. C. H. Schuyler, Allentown........ 88 5.00 .25 





*Awarded contract. 


WATER TANK.—Griffin, Ga.—W. K. Howard, W. W. 
Supt., writes us that the following bids have been 
received for a 75-ft. tower and 30 x 50-ft. tank: 

SOE: Oe -T: ioc as bcc sce nenee 
Atlanta Machine Works.. 


NEE NEN SI 5-85 iia ds sive 650s bs ceeds i 8,170 
Elmo Iron Works, Birmingham, Ala......... +.» 8,000 
AS a ee ee eae 8,385 
H. Hargraves, Birmingham, Ala................ 8.200 
ee ae, Rope oor ee 9,175 


REMOVING SHOALS.—Detroit. Mich.—The follow- 
ing bids were received by Col. O. M. Poe, U. S. En- 
gineer Office, Oet. 12, for removing shoals of boulders, 
both bedded and loose. and other muterial in Detroit 
River, near Ballard’s Reef, (1) being price per cubic 
yard of actual volume for removing boulders, ete., (2) 
—_ a at Saree in - ae for removing all 

> a al, an avera rice, as per para h 
47 of the specifications: _~ wm a a 


3; 2. 3. 
Carkin, Stickney & Cram, Saginaw. $.87 $.87 $.87 
Breymann Brothers, Toledo, Ohio.. .90 .90 0 
Dunbar & Sullivan, Buffalo, N. Y.. 98 .98 98 
R. J. Cram, Detroit, Mich.......... 3.50 98 1.61 
Wm. May, Detroit, Mich.......... 488 .79 1.81% 
James Rooney, Toledo, Ohio........ 6.50 .39 1.91% 
Conrad Stark, Milwaukee, Wis.... 8.80 .30 2.42 
Hingston & Woods, Buffalo, N. Y.. 8.80 .49 3 oe 
The L. P. & J. A. Smith Co., Clev 
land, Ohio... -. 10.00 .35 2.76% 


Townsend & ‘Johnston, “" Somers 
ge ee EP ee re SRATeSe SPF. wee 


GRAVELING.—Washington, D. C.—The following bids 
were received by the district commissioners Oct. 12 for 
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truc avel roadways, (1) being the bid per 
omens aa for work in 12th St., 8. E., from Lincoln 
Park to Pennsylvania Ave.; (2) D St, 5. E., from 9th 
St. to Kentucky Ave.; (3) C St., N. E., from 12th St. S 
Tennessee Ave.; (4) 15th St., from B. Capitol St. to . 
St.; bidders all residents of this city: 





x 2. 3. . 
Cotton & Bolden........- $1.6814 $1.73% $1.72% $1.66% 
M: Bi Talty.... 0s... 2000. .62 .59 -60 S. 
Andrew Gleeson .......+++ .63 .70 .15 ‘ 
Washington Asphalt Block » os 
& Tile CO.....--0e--eees .63 49 2 -“ 
Hussey & owe yy ‘2 on .60 4 : 
argues 2 oan wea re 
eianee and J. Frawley .59 .66 66 61 


67 91 -t9 
Lyons Bros.......-+++++++ .86 d 
5 Seranton, Pa.—We are informed that the 

oe ane teat week under Sewers will be of 7 
cotta pipe as follows: 12-in., 1,100 ft.; 15-in., 800 ft.; 
90-in., 1,550 ft.; 24-in., 1,200 ft.; total, 4,650 ft.; aver- 
age cut, ft. The bids were as follows: Flanaghan 
& O’Hara, $1.44 per lin, ft.; P. J. Moran & Co., stat 
Vineent H. O'Hara, $1.59; Dunn Bros., $1.73; How ey 
Bros., $2.23; Muldoon & Bowe, $1.67; Ferguson : 
Roooney, $8,480 for entire work. Cy. Engr., Joseph P. 
Phillips; Cy. Clk., M. T. Lavelle. : 

Des Moines, Ia.—We are informed that James F. 
Hanrahan, Des Moines, has been awarded a contract 
for 700 ft. of 12-in. pipe sewer, average cut 13.3 ft., at 
$1.14 per ft.; Engr., Frank Pelton, Des Moines; Chn. 
Bd. Pub. Wks., Ed. Wright. 

ELECTRIC LIGHTING.—Cynthiana, Ky.—The con- 
tract for 20 arc lights of 1,200 ¢. p. and 40 incandes- 











ENGINEERING NEWS. 


paving the Boulevard has been awarded to I. J. Smith, 
at $1.224% per cu.yd. for Coaldale brick No. B. 


Jacksonville, Fla.—Contracts for about 70,000 sq. yds. 
of brick paving were awarded Oct. 5 at from 7% to 
9% cts. per sq. yd., the eity to furnish the brick. 
E. F. De Cottes and Bisbee & Foster were the success- 
ful bidders. The contracts for 75,000 sq. yds. of pav- 
ing brick were noted in these columns Sept. 27. 

ROCK EXCAVATION.—Burlington, Vt.—The follow- 
ing. bids were received by Capt. 8. S. Leach, U. S. En- 
oe Office, Oct. 5 for rock excavation in Otter Creek, 

u3 


Per cu. yd. Total, 
Luther Whitney, Keeseville, N. Y..... $12.75 $14,790 
Townsend & Johnston,Somers P't,N.J. 8.65 10, 
Rogers & Fitzpatrick, Plattsburgh,N.Y. 8.11 9,408 
John M. Seward, Albany, N. Y........ 8.00 9,286 
Wm. Jas. Daly, Ogdensburg, N. Y.... 6.00 6,960 
Willard Johnson, Fulton, N. Y........ 9.00 10,440 
Lynch & Hannan, Ogdensburg, N. Y... 5.00 5,800 
REMOVING LEDGE.—Boston, Mass.—The following 
bids were received by Col. S. M. Mansfield, U. S. Engi- 
neer Office, Oct. 8 for removing ledge from Nantasket 
Beach channel, Boston Harbor: 


E. Townsend & C.W. Johnston,Somers Point,N.J., 


i cd eee ae eae eee k hee $8.75 
Geo. Willett Andrews, Biddeford, Me., per cu. yd.. 11.62 
Geo. W. Townsend, Boston, Mass., per cu. yd..... 14.48 


SEWER PIPE AND INVERT BLOCKS.—Wasbing- 
ton, D. C.—The following bids were received by the 
district commissioners Oct. 13 for furnishing sewer 
pipe and invert blocks: 





Bids Received at Washington, D. C., for Sewer Pipe and Invert Blocks. 
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rolis, scrap clipper, and double dies for producing car 
tridge shells. This press bas an automatic feed, and 
will cut and form 160 shells per minute. The company 
is building some large double column presses, one for 
structural iron work and the other for electrical work. 

THE MANHATTAN GBNERAL CONSTRUCTION 
CO., of New York city, is introducing the Manhattan 
series arc lamp, which on single or half-night service 
circuits requires trimming only once a week and on 
double or atl-night service circuits twice a week. A 
notable feature that it is entirely enclosed, the main 
line circuit entering through a switch in the cap, and 
a vent being provided in the bottom for the escape of 
surplus air when heated. The lamp is made by the 
Buckeye Electric Oo. 

A. J. DU PUIS, 15 Atwater St., Detroit, Mich., has 
been awarded a contract for building a large outlet. 
sewer for the city of Detroit. It will extend into the 
river 530 ft., and the work will require a cofferdam 
48 ft. wide and 530 ft. long. Work recently completed 
by Mr. Du Puis includes a foundation and dock for 
the new public lighting building on the river front, and 
the driving of 1,000 piles to a depth of 35 to 40 ft. 
with a Du Puis patent pile driver, for the foundation 
for the new Union Trust Building, Detroit. 

THE JOHNSON RAILROAD SIGNAL CO., of Rab- 
way, N. J., reports that it is now working on the fol- 
lowing contracts: Kinder, Ill, for the Terminal Ry. 
Association, 68 levers; St. Louis, Mo., Missourt Pactfle 
Ry., 44 levers; Readville, Mass., New York, New 
Haven & Hartford R. R., 76 levers; signal protection 
for two drawbridges on the Lake Pontchartrain trestle, 
and at Pearl River, near New Orleans, on the Cin- 








——_— Pipe, per lin ft.——__——_ —--— ——— Y's, each. —, ¢6in. bi 
Bidder. "¢-in. 8-in. 10-in. 2-in. 15-in. 18-in, 21-in. 24in. 8x6-in. 10x%6 126 156 18x 6 21x 6 24» so Soehioes a? 
Potomac Terra Cotta Co., Washington, D. C...$0.05 $0.08 $0.10 $0.1175 $0.185 $0.265 $0.40 $0.49 $0.30 $ 41 $0.46 $0.75 $1.13 $1.63 $2.08 $0.17 $0.495 
Union Sewer Pipe Co., Akron, O...0.+.+++-+++ 0675 = .10 145 17 -25 425 .625 «81 45 65 765 1.125 1.90 2.81 3.60 we eel 
* alts TOs as.0c4s é seeaer ae se ee ee . ee oe ee as tes aes ose ade os'e eve -. 44 
+ 2. ee wed We We... .++ 055 0856122158 2B BLASTS BTS 1607S 1.05 1 ids te op 
Freeman Fire Clay Co., Freeman, O.......... 057 085.136 .176 2 37 60 715 = 446 646 85 1.23 1 3.00 3.21 Ww 7 
MeMahan,Porter & Co.,NewCumberland,W.Va. .06 -09 13 17 25 5 -65 41 59 77 112 153 225 2.92 22 © .60 
Royal Clay Mfg. Co., Uhrichville, O.......... 05 08 115 15% 225 305 45 58S 3865275 1.01 1.375 2025 2625 “Qn “475 
Thomas Somerville & Son, Washington. D. C. .045 0675... 13 1875 =.269— «40 53 30 bee ‘wn 16 ° 
Angus Lamond, Tokoma, D. ©.........+...+0¢ 06 MP. sete “ ie ac nes ee het cheat) eae! et le 
* 17% ets. for large; 10 cts. for small. = ——— 8 
cent lights of 25 ¢. p., recently advertised in Engi- METAL MARKET PRICES. cinnati, New Orleans & Texas Pacific Ry.; protection 
neering News, has been awarded to the Cynthiana LEAD.—New York: 3.1 to 3.15 cts. Chicago: 2.9 to by Webb & Thompson train staff System for the Lewis 
Electric light Co., at $70 and $15 each, respectively, 9 97 ‘cts: St. Louis: 2.92 to 2.95 cts. aan tunnel, on the Chesapeake & Ohio Ry. 
each light to burn till 1 o'clock, except on moonlight NAILS.—Pittsburg: $1 for wire, and 85 cts. for cut MORRIS, TASKER & CO., of Philadelphia, Pa., have 
nights. L. S. Williams, Cy. Clk. ‘ a ot ak. in eotien tone ’ P pe — ‘a gg eae nen of the Duggan patent 
: NGINE PIT, ETC.—Dallas, Tex.—The = . , - sa ple adjustab.e bracket for electric railway construction. 
ne es wore sesmvell Oct. 3 for constructing a BARBED a. a galvanized, $2 to $2.05; ‘This bracket Is made of wrought iron pipe and 1s 
dam in Elm Fork, retaining wall and pump pit, as ad- plain, $1.25 for car.oad ots at mill. claimed to be the cheapest and best, while being the 
a eee in Engineering News: FOUNDRY AND PIG IRON.—New York: $10.50 to simplest form of bracket that is manufactured at the 
vertise he hae at $13. Pittsburg: $10.75 to $12. Chicago: $9.50 to $11.50. present time. The price has been lately very much re- 
ea & oe 2 a % TRACK MATERIAL.—New York: angle bars, 1.25 to duced. so that any road can afford to buy then. They 
so &£ a8 8 8 %_; 1.4 cts.; spikes, 1.55 to 1.7 cts.; track bolts, 2 to 2.1 can be purchased direct from the manufacturers, 
=A &. Eb & : Ge cts. with square, and 2.15 to 2.3 cts. with hexagon nuts. Messrs. Morris, Tasker & Co., or from the Burnham & 
os cB PY Be A gs za Chicago: angle bars, 1.25 to 1.35 cts.; spikes, 1.65 to Duggan Railway Appliance Oo., Boston, Mass. 
4 $e aes FS s —- of 1.75 cts.; track bolts, 2.1 to 2.2 cts., with hexagon THE VULCAN IRON WORKS CO., of Toledo, O., 
= é* =* 37 a 5 nuts. aan coueietes a = = Je onties to - ae ons 
= - AILS.—New York: $24 at eastern mills and at tide- 1a8 Installed a plant for operating its tools by electric 
‘Earth excav. .. .$0.50 $0.50 $0.20 $0.25 $0.50 $0.75 $0.40 ‘oar - ae eee oe 12 for iron and $9 to $9.50 motors. It has recently installed considerable new 
‘Rock excayv...... 3.50 _.75 .70 1.00 1.50 1.45 1.00 for steel; steel rails, fit for relaying, $16 to $19; machinery, in the shape of special tools, etc., in its 
‘Concrete, place 1. 4.75 7.00 6.80 6.25 8.50 4.85 5.75 light reils, $22 to $24; girder rails, $24.' Pittsburg: $24 shops. The company reports a highly favorable out- 
1 ‘“ * 2. 4.4010.25 7.38 5.25 10.00 5.20 6.75 for standard sections. Chicago: $25 to $27; old rails, look for business, a letter just received saying: ‘Or- 
‘Brick masonry... 8.00 .... 8.00 7.00 12.00 — cs $11 to $11.50 for iron and $7.50 to $11 for steel. ders received during the past ten days look more like 
auee ee os “ot thane shee ate me. saeo on5e STRUCTURAL MATERIAL.—New York: beams, 1.3 old times than for many months past, and prospects 
*Timbe osccmee \ le s s - \. 





‘Per cubie yard. ? Per square yard. * Per M. ft. 

PIPE, VALVES AND HYDRANTS.—Beaver_ Falls, 
Pa.—The following bids were received by Jas. H. Har- 
low & Co., Engrs., Pittsburg, Oct. 2 for furnishing 
east iron pipe for the new water-works, the quantities 
being 18 tons of 24-in. pipe, 77 of 20-in., 900 of 16-in., 
92 of 12-in., 225 of 10-in., 440 of 8-in., 570 of 6-in., 120 
of 4in. and 100 tons of specials: Lake Shore Foundry, 
$19.35 per ton for pipe and $40 for specials; Addyston 
Pipe & Steel Co., $19 and $47.50; Radford Pipe & 
Foundry Co., $21 and $47.50; Anniston Pipe Co., 19.85 
and $44; McNeal Found & Pipe Co., 1,312 tons at 
$20.52, 1,010 tons at $20.92 and 120 tons at $21.47; Na- 
tional Foundry & Pipe Wks., $19.80 and $45; L. M. Mor- 
ris, Pittsburg, $55 for specials. For 100 hydrants the 
bids were as follows: R. D. Wood & Co., $21 each; 
Carlin Mfg. Co., $23.50 each for 10 with 6-in. connec- 
tions and $20.75 for 90 with 4in.; Bourbon Copper & 
Brass Wks., $21.70 and $21.40, respectively; Kennedy 
Vaive Mfg. Co., $23.50 and $21.50; Ludiow Valve Mfg. 
Co., $21.90 and $21.55; Michigan Brass & Iron Wks., 
$21 to $24.75 according to pattern. The bids for valves 
were as follows: 


Cc So 2 a aa 
; > = > “ 
Sense te 4 
= <€ oa g efor ¥ 
3 8 gee eof 28 
se S 36-2 go as 
2 8s 3 i &, # 
a £ #2 6, iS 85 28 > 
1 6B Be 8S ge 38 38 4 
SG om Bi Ba Se 
Se ae ee A Le 
16in. (geared), 22.65.00 52.00 60.25 67.00 56.00 66.75 52.50 55.00 
WIM Vacca sided 60.00 49.09 58.00 57.50 56.00 ..... ..... 59.00 
98-9. Gio Sc ccauts 33,00 24.00 32.50 26.50 29.00 29.75 30.00 26.00 
99: Micke ees . .. 24 50 18.50 23 00 19.25 2200 23 50 22.00 19.00 
OM OD, csecetee 17.50 13.50 16.50 14.50 16.00 16.40 15.00 14 00 
6“ 83 ...+...... 12.50 10.00 1100 8.25 10.50 11.00 9.95 8.75 
re ere 7.50 5.50 7.20 5.50 6.60 6.50 6.65 5.40 


16 “ check,1..... 60.00 ..... 75.00 92.00 65.00 62.50 57.50 53.00 


RUBBLE STONE.—Boston, Mass.—The following bids 
were received by Col. S. if. Mansfield, U. S. Engineer 
Office, Oct. 8 for the delivéry of rubble stone at Scitu- 
ate. Harbor, Mass., the price being per ton: 

Rockport Granite Co., Rockport, Mass........ .. $1.19 

Geo. Willett Andrews, Biddeford, Me........... 
Chas. T. Derry, Boston, Mass....... ‘ 
Seth Perkins & J. E. White, Boston, Mass. 
Pigeon Hill Granite Co., Rockport, Mass.... es 
Joseph White, Boston, Mass........... so AXP 


BRICK PAVING.—De Land, Fla.—The contract for 





to 1.5 cts.; channels, 1.35 to 1.5 cts.; angles, 1.3 to 1.35 
cts.; tees, 1.4 to 1.6 cts.; universal mill plates, 1.25 
to 1.35 cts.; steel plates, 1.3 to 1.4 cts. for tank, 1.4 
to 1.5 cts. for shell, 1.6 to 1.65 cts. for flange, 1.75 
to 2 cts. for ordinary firebox, 2 to 2.25 cts. for loco- 
motive firebox. Pittsrurg: beams. 1.25 to 1.35 cts.; 
channels, 1.25 to 1.38 iro., angles, 1.15 to 1.2 cts.; tees, 
1.35 cts.; universal mill plates, 1.15 to 1.2 ects; 
steel plates, 1.2 to 1.25 cts. for tank, 1.25 to 1.35 cts. 
for shell, 1.3 to 1.4 cts. for flange, 2.5 to 3.75 for 
ordinary firebox. and 3.34 to 3.5 cts. for locomotive 
firebox. Chicago: beams, 1.5 cts.; channels, 1.5 cts.; 
angles, 1.4 to 1.45 cts.; tees, 1.65 cts.; universal plates, 
1.4 to 1.45 cts.; steel plates, 1.4 co 1.5 cts. for tank, 
1.65 to 2.1 cts. for flange, 1.65 to 5 cts. for firebox. 


INDUSTRIAL NOTES. 


THE HOLLY MFG. CO., of Lockport, N. Y., has 
awarded the contract for constructing an addition to its 


large plant to William E. Husten, who has begun the 
work. 


THE BENEDICT & BURNHAM MFG. CO., of 
Waterbury, Conn., has started a machine for making 
brass and copper tubes by the Mannesmann process. 
The machine is calculat to turn out tubes 12 ins. 
in diameter and smaller. 

THD CONSOLIDATED CAR-HEATING CO., of Al- 
bany, N. Y., has acquired the ownership for and sole 
right of introducing into this country the Pope system 
of car-lighting by compressed gas, which is said to be 
in use on over 14,000 cars in England. 

THD BELLEFONTAINE BRIDGE & IRON CO., 
Bellefontaine, O., has succeeded the Buchanan Bridge 
Co. Pres., W. W. Fisher; Secy. and Treas., P. PB. Coxy: 
Supt., F. 0. Hanson. This company makes a specialty 
of wrought iron and steel bridges, and ornamental and 
structural iron work for all purposes. 

ASPHALT PLANTS.—The Northern New York As- 
phalt Paving Co., of Schenectady, N. Y., is putting up 
a plant for the preparation of asphalt for its gevias 
contracts.—Hennessey Bros. & Co., St. Paul, Minn., 
are erecting a plant for the preparation of asphalt for 
paving. 

THE STURTEVANT MILL CO., of Boston, Mass., 
is supplying machinery for pulverizing Tennessee phos- 

hate rock, and has are supplied the Southeastern 

ertilizer Co.. Nashville, Tenn., with a rock emery 
mill, and the Jarecki Chemical Co., of Sandusky, O., 
with mills and erushers for pulverizing this rock. 


THE FERRACUTE MACHINE CO., of Bridgeton, 


N. J.. has shipped to the Frankford Arsenal, at Phila- 
delphia, a drawing press with double automatic feed 





are most favorable for a continuance. We have in- 
creased our force, and are working full ten hours a 
day, and even considerable extra time.” 

THB AMERICAN STRUCTURAL CO., recently in- 
corporated in West Virginia, is said to propose erecting 
a plant near Tonawanda, N. Y., for the manufacture of 
structural ironwork, taking electric power from the 
Cataract Power Co. The engineer, Mr. E. M. Butz, of 
Pittsburg, Pa., is reported as saying that the company 
will make beams and structural shapes at the cost of 
billets, and will be able to manufacture built-up co}- 
umns at one-half their present cost, and will command 
the market, especially for sizes of beams over 24 ius. 
The principte of the new process is that a beam Is 
worked simultaneously from all four sides and is 
worked besides directly from the billet into the finished 
article without any intermediary heating stage. This 
is accomplished by a train of eight sets of rolls, each 
set doing ite work on the bloom or billet as it passes 
through. The material enters at the rough end a bloom 
or billet and comes out after eight passes through the 
rolls ready for shipment. This method can be applied 
to beams of any size. Channels and angles can be 
made by a process as rapid and in such shapes as will 
lessen the labor on built-up work. 

NEW COMPANTES.—Pacific Concrete Co., San Fran- 
cisco, Cal.; $75,000; Lewis Zimmerman and Otto 
Suden.——Carson Construction Co., Chicago, Iil.; $150,- 
000; A. C. Kettler and Albert D. Carson.——Houston 
Pressed Brick and Tile Co., Houston, Tex.; $30,000; 
Andrew Thaison; C. J. Brown, and B. A. Mehratt.—— 
Qreen City Cut Stone Co.. Buffalo. N. Y.; $10,000; 
William Miller, August J. Gerhardt and T. M. Straugh. 
——Perfection Stay Wire Fence Co., Mount Morris, J1.; 
$10,000; A. W. Brayton, George C. Bovey and R. J. 
Ryder.——National Rock Asphalt Co., Denver, Col.; 
$200,000; J. L. Drake, Los Angeles, Cal.——Potomac 
Terra Cotta Co., Washington, D. C.; $100,000; Alfred 
G. Safford, G. Y. Atlee and W. L. Cole.——Summit Im- 
provement Co.. Summit. N. J.; Wm. Hall, Chas. B; 
Kimball and Henry L. Pierson. 


MUNICIPAL BOND MARKET. 





New York, Oct. 16, 1804. ‘ 

With the continued presence in the financial world of 
large amounts of idle money, it is natural to expect un- 
abated activity 1m the market for municipal bond 
issues. It is not necessary to herewith reneat the 
causes leading to that distrust among the Investing 
public that mgkes it refrain from entering Into enter- 
prises of a 


that the general public still manifests a marked aver- 


tive character. Suffice {tf to say 





882 


sion tu placing its spare cash in any but the most re- 
Hable sources of investment, and, leaving aside gov- 
ernment bonds, which pre too high-priced to offer any 
attraction to any but enormously wealthy individuals 
or institutions, municipal bonds continue prime favor- 
ites among investors in general. The supply of good 
bonds is still inadequate to the big demand, swelled as 
it Is by the endeavors to reinvest moneys disbursed on 
Oct. 1, and there seems no immediate hope of re- 
ylenishing stocks of first-class bonds. Naturally, this 
he good for prices and they hold up extremely weil, but 
the small supply restricts business, and brokers would 
rather see a lower level of quotations, if the amount of 
transactions could be increased. 

As illustrative of the trend of the municipsl bond 
market, the recent sale of some Portland bonds will 
do good service. Some time ago Messra. Kidder, Pea 
body & ©o., in conjunction with a Chicago trust com- 
pany, bought $500,000 of the above named city’s 5 per 
cent. water bonds, for something like 108%. Since then 
the banking house succeeded in disposing of all but 
$02,000 of the bonds. This good estimation of these 
bonds was put into better evidence when the financial 
officers of the town disposed of another $400,000 of the 
same issue to the United States Mortgage Co., of New 
York, but the Increased demand made bidding so lively 
that the bonds were sold by Portland at 110.52, or 
2 whole points above the sale of a few weeks ago. 

This sale is the more remarkable, in view of the fact 
that one hears in the East very little of any sales of 


ENGINEERING NEWS. 





SE Werte, Wiis Wi in eons ihencinc ace ves -tovees 103 
City of Pana, lil., Water 68................0005 écasene eee s 106% 
City of Chicago, Drainage 5s, 1595................66+ coves 100K 
“y ” * DR AODR 6a. dccvive snsnarnntecees 107% 
Otter Tail County, Minn., Hef. 58...........020.eeeeee ees 105 
City of Umaha, Neb., City Park 58..............s0e00-e00s 111 
Marneillen, ., hebool 6G. ie .essccsesscveveserscceseees 102% 
City of Galveston, ‘Tex , Water Works5s..... pcmienhens 101% 
City of Portland, Ure., Water 58........2+..0eec0eeeeeees 112% 
City of Parkersburg, W. Va..58..........2--00eeeee: snte aa. ae 
Oity of Cheboygan Mich., Water 5.............-.2-+0+ ++. 1084 
City of Sait Lake, Utah, Gen. Fund. 5s.................. 108% 
City of ‘lacoma, Wash., Water 58...........00.--0eeeeeees 102 
Asbury Park, N.J. Water 5s.........  auechia ia aaemenal 108 
City of East Liverpool, U., School 58.........02-s0020e0 108 
PROUUnOM, MOMiD, GWUREE ER... ccecccpccaccces socccescese 1% 
City of Derby, Conn., Funding 48........... .....seeeeee 102% 
City of Denver, Colo., Public Impvt. 48.........-...0+++ 100 
City of Brooklyn Water Loan, 4s...... Siliasskess caucecae 107% 
» 1 ian " | RE a a pe et 109% 


RAILWAY STOCK MARKET. 


New York, Oct. 16, 1894. 
Again a review of current market conditions reveals 
inactivity and indifference. For a whole week the 
prices of stocks have been adversely affected, so far as 
any attention is paid them, by the threat of gold ex- 











Oct. 18, 1894. 


by the Rice faction and other powerful New York in- 
terests, so the liketihood that, even if the receivers are 
allowed to co-operate with the Olcott-Earie people, they 
will have to contend with so many obstacles as to ren- 
der all hopes of a successful reorganization under the 
roposed plan futile, So Reading’s future does not 
old out much promise. Of Erie and Atchison little 
can be said in addition to what has been already pub- 
lished in these columns. The tight for control of Atcbi- 
son continues as acrimonious as ever. The many-sided 
conflict in Totedo, Ann Arbor and North Michigan 
promises signs of an early readjustment of interests. 
and then its reorganization can be more ly pro- 
gressed with. 
The railway stock will in the near future be gov- 
erned much by the same influences that the genera! 
market will yield to. The exports of ld and the 
outcome of the coming election will be the prime fac- 
tors in determining Wall Street sentiment. After that 
the Grangers will be more influenced by the extent of 
the crop movement, while in the other sections of the 
country the question of tonnage as indicating genera| 
business conditions will play a big part in bringing 
about more correct figures for railway shares quota- 
tions. As these coming influences, from the present 
outlook, are all promising, the future will very likely 
see the prognostications made in these columns as to 
higher prices fully borne out, 
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Western bonds, and for good reasons. A Boston ports, a condition of affairs abnormal to this period Closing 
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ain 2 Kansas institution soliciting bids for certain ‘state of the ‘Treasury's gold reserve—now but $60,- Alton & Terre Haute... ... Sacudiet shccnusea: Sh 32 
stated that He aouna “noe And os ee a aolaat 000,000—of tremendous import to our national finances. Atchison, Topeka & Santa Fe................. 5% 
bende im. thane atates Which aasemned Giver er ed Necessarily many factors combine to cause the present Baltimore & Ohio......... 4 
ulists’ ideas. “If the bonds wore offered on the basis vutward flow of gold, but instrumental in creating that Canada Southern bn 51 
? ale ativer.” wrsete tin baniees. “a enabenene talehk be foreign indebtedness which the yellow metal is paying Chesapeake & Ohio........ . 18% 
foun or a ‘Soo ‘Sean taake "a So Senne oo for, is the Nauidation of foreign holdings of American Chisane, Burtington & DEMON xkncxtnakey ixdcua etd anes 72% 
ind, é 0 i : cs railway stocks. hicago orthwesterm............ +. Pe ecesesacecee eee. 108 
PE aoa eae ae amest, hastern, bond dealers "That" this ts, so can be hardly surprising. "The for-  Uhlengo. Milwaukee & Batis cc ccc 02200000072, "Bu 
bonds, curporation practice ‘asd; tived of the Gelay that has (heveland, Crnctenats, Gotan Si Totes. .0030 27 38% 
The . : _ corporation practices, and, tired o D ¢ . . ‘ yetesines 38% 
ihe eublert of county Ronde brings to,notice an tin, Mmafked. the return io normal conditions, has deter: Delaware, Tackawannak Westerns... cre... 18 
volds that county bonds, whether bearing interest or ™lned to get rid of “investments” that have only caren nant gnonepmamaebe as Mane * 190% 
not, can be used as a local circulating medium, without preved a source of loss and vexation. When it is re- Siinein Demteal esse beedeecdedeccscecsedsaescsscee’ LE 
being subject to the state bank tax. ‘This, it is ™embered that the heaviest holdings of the issues of Lake Shore & Michiaan foutbern.............. + 91% 
claimed, will settle the state bank question in the Erie, Northern Pacific, Reading, Terminal, Union Pa- . le & N h ile, PEER bo 9 bibebseseeus «4 ve 135 
South though some Mississippi bonds were recently cific and: other bankrupt companies, it is not difficult to et P; ife Pee erates pe ane ee 53 
seized for resembling United States money. County ealize why the foreigner is continually selling stocks. Siaemnees Rar eee ane RR ie ue tot atk gee wr 
bonds, if any are issued for circulation, wili run the Moreover, the dullness of the stock market seems to One Onion iirtttttttssssssemectsess 19% 
same risk. — " offer no hope of immediate improvement in prices and ron ie RSSERUEN SVS RS EOS SRE sone soos 18% 
A very important sale of bonds took place to-day, there seems to be no encouragement for holding on. Now York Central aon eR ke ae “sieee sane" 10% 
when Comptroller Fitch opened the bids for $1,6% naw) Local investors, however, do not take the same ill view Rew York & New England, 3d asst. ‘pa Eee cae e ones treeeee. 20% 
of New York city 3's. The bonds were exempt from Of affairs. None the less, they too hold off, and the Naw York, Now Gatecb tated... a 
taxation and matured at different periods, as $754,560 ™arket is left to professional traders quick to seize Now york. Chicago & St. Lonis, ee. ee ae 
were school house bonds; $400.00) dock bonds and 0B any coign of vantage. New York, Lake Erie & Western...... Hv 26 Rees ike 173 
$500,000 consolidated stock bonds of the city of New Any discussion of current conditions must not fail New york’ Ontario & Western...... RIOR at Sr eps 16 
York. There were ten bidders, all of the leading houses to take into account what progress is being made in New York, Susquehanna & Western..... 14 
of New York being represented, and the highest bid the rehabilitation of those railway companies now in Northern Pacific........ NR ON ‘. 
was that of the New York Life Insurance Co.. which process of reorganization. Taking up the two com-  Nopthern Pacific, pfd.-..-.-- 173 
offered 102.53 for $900,000 of them and 101.52 for the Panies whose affairs have been subjects of public dis- pyiadelphia & Reading.. 18 
remaining $754,560. The awarding of all of these bonds cussion of recent days, we learn that the courts have Richmond Terminal... 4 17! 
to an Insurance company will prevent the investing ®dJudged for the second time within a few weeks that  g¢ “paul & Omaha.......-...... sss. coeeeeee cece 35% 
oublic getting a whack at any of them, as they could all Northern Pacific's troubles are in no fashion due to Southern Pacific. cee settee 19% 
tove done if the bonds had gone to a local house. The any acts of administration on the part of Receiver and Texas Pacific.. a: ec: pecan ice 9%, 
following table indicates the credit obtainable by vari- | @X-President Thomas F. Oakes. The effort of Presi- [pion Pacific.....-.-.-...-... SEs PES RIE 11% 
ous municipalities: dent Ives and his associates to prove malfeasance in Wabash pfd.....-.--- +: ae aS Rar esteem, ie ae uM 
office on the part of Mr. Oakes so as to secure his re- Wheeling & Lake Erie...... Se ae res * 49 
MUNICIPAL BONDS. moval as receiver of the road have now signally failed. tet ssesecssssseceecces oes 
Price. Northern Pacific, after a year’s profitless litigation, BOSTON RAILWAY STOCKS. 
City of Brainerd. Minn., School District 6s.......... .. 107% stands to-day just where it was when the receivers Oct. 16. 
County of Brazoria, Tex., Court House, 68.............., 103% were appointed in 1893, but all internal dissensions in Boston & Albany................. sttteeeceeeeeeeeen oes. 206 
Spokane County, Wash., School District 6s..... 2. ..... 104% the way of reconstruction are now removed, and se- Seana ey treseres tececocs tees eeeeerenes teseeeeess 149 
St. James, Sa. Ee WR, 0 00s cu dcerccérsoweecas 10754 curity holders may hope that they may soon have a ola Colony. oereeccccces Cdecececccseecesesccece eoeceres m0 
Balar County, Tex., Court House Os cna sadee acon pus aces 107% hand again in the road’s affairs. Reading is not so far OMY ce cccrvcerccevecee chku de +iWh dsceeeacen > <oseei 178 
Park County, Mont., Funding 68..... so ates Gdbinainidstnin cil 1094 advanced. The Master in Chancery of Philadelphia is PHILADELPHIA RAILWAY STOCKS 
City of Tracy, Minn., Funding 68.........0s0cee cesses 104% at present hearing arguments on the petition of the re- Oct. 16. 
City of Pueblo, Col., Gen. Fund, 68..........- 6.000. cee ee 104% ceivers to be allowed to adopt the Olcott-Karle plan of Lehigh Valley.......... peiwial Ge sebiece OU ceaty dnses, SEK 
County of Flathead, Mont., 68.........00. cee ce cece eens 1075, reorganization, but strenuous opposition is being made Pennsylvania Railroad................ Soscesaneter esceree. 51H 





_IeSc#u>~+~—>S—_~__ Np YN ™eegef....~n~">-_-. mm LN Ct 





Sanitary District of Chicago. 


TO CONTRACTORS. 


“ Proposals for supplying and erecting cer- 
tain swing or draw bridges and fixed spans 
along the line of the Main Drainage Channel m 
will be received by the Clerk of the said Sani- 
tary District at Room H, Rialto Building, 
Chicago, 11., until 12 m. (standard time) of 
Wednesday, the Ist day of October, A. b 
1894, and will be publicly opened by said Board 
of Trustees at the regular meeting held that 
day, or at a special meeting held for that pur- 
pose. 

The bridges for which the said tenders are 
invited are three in number, and their sites 
are as follows: Romeo, near the west end of 
Contract Section No, 12 of the Main Drainage 
Channel; Lemont, near the center of Contract 
Section No. 8 of the said channél; and Willow 
Springs, near the east end of Contract Section 
No. 1 of the Main Drainage Channel. 

Each of said bridges will be treated as a 
separate contract in canvassing proposals and 
making awards. As the awards will be of 
each bridge separately, each bidder must 
make prices for each bridge separately and 
distinctly from every other. 

Each proposal for each bridge shall be ac- 
companied by strain sheet, etc., as provided in 
the specifications, and by a certified check or 
cash to the amount of $1,000. All checks to be 
drawn on some respoasible bank doing busi- 
ness in the city of Chicago and made payable 
to the Clerk of the Sanitary District of Chi- 
cago. Said amount of $1,000 to accompany 
each bid for each of the respective bridges 
will be held by the Sanitary District until all 
of said proposals bave been canvassed and 
contracts awarded and signed. The return of 
said check or cash to the bidder to whom said 
work shall have been awarded being condi- 
tioned upon his appearing within 1) days 
after notice of such award being given, with 
bondsmen, and executing a contract with the 


Sanitary District for the work so awarded and 
giving a bond satisfactory to the Board of 
Trustees for the fulfillment of the same in the 
amount of $10,000 for each bridge which ehall 
have been awarded to him. 

All proposals must be made upon blank 
forms furnished by the Sanitary District and 
must give the price for each separate item of 
the work as provided in said forms. The bids 
will be compared in accordance with the terms 
of the specifications. 

No proposal will te considered unless the 
party making it shall furnish evidence satis 
factory to the Board of Trustees of his ability 
todo the work, and that he has the necessary 
pecuniary resources to fulfill the conditions of 
the contract, provided such contract shall be 
awarded to him. 

Bidders are required to state in their propo- 
sals their individual names and places of resi- 
dence in full. 

Specifications and plans may be seen at the 
office of the Chief Engineer, Rialto Building 
Chicago, D1. 

The Board of Trustees reserves the right to 
reject any and all bids. 

THE SANITARY DISTRICT OF CHICAGO, 
~» Ry FRANK WENTER, 
President of its Board of Trustees. 
Attest: 
THOS. F. JUDGE, Clerk. 


Curcago, IL, Aug, 29, 1894, 36-iteow 





Sanitary District of Chicago. 


TO CONTRACTORS. 


“ Proposals for supplying and erecting cer- 
tain bridge masonry along the line of the Main 
Drainage Channel” will be received by the 
Clerk of the said Sanitary District at Room H, 
Rialto Building, Chicago, Illinois, until 12 m. 
(standard time) of Wednesday, the 3ist day of 
October, A. D, 1894, and will be publicly opened 
by said Board of Trustees at the regular meet- 


ing held that day, or at a special meeting held 
for that purpose. 

The bridges for which the said tenders are 
invited are three in number and their sites are 
as follows: Romeo, near the west end of Con- 
tract Section No. 12 of the Main Drainage 
Channel; Lemont, near the center of Contract 
Section No. 8 of the said Channel; and Willow 
Springs, near the east end of Contract Section 
No. l of the Main Drainage Channel. 

All of said bridges will be treated as a single 
contract in canvassing proposals and making 
awards, 


Each proposal shall be accompanied by a 
ec rtified check or cash to the amount of $1,000 
All checks to be drawn on some responsible 
bank doing business in the City of Chicago, 
and made payable to the Clerk of the Sanitary 
Distriet of Chicago. Said amount of $1,000 to 
accompany each bid will be held by the Sani- 
tary District until all of said proposals have 
been canvassed and contracts awarded and 
signed. The return of said check or cash to 
the bidder to whom said work shall have been 
awarded being conditioned upon his appearing 
within seven days after notice of such award 
being given, with bondsmen, and executing 
a contract with the Sanitary District for 
said work so {awarded and giving a bond 
satisfactory to the Board of Trustees for the 
fulfillment of the same in the amount of 
$5,000, 

All proposals must be made upon blank 
forms furnished by the Sanitary District, and 
must give the price for each separate item of 
the work as provided in said forms. The bids 
will be compared in accordance with the terms 
of the specification. 

No proposal will be considered unless the 
party making it shall furnish evidence satis 
factory to the Board of Trustees of his ability 
to do the work and that he has the necessary 
pecuniary resources to fulfill the conditions of 
the contract, provided such contract shall be 
awarded him. 

Bidders are required to state in their pro- 


posals their individual names and places of 
residence in full. 

Specifications and plans may be ‘seen at the 
office of the Chief Engineer, Rialto Building, 
Chicago, Ill. 

The Board of Trustees reserves the right to 
reject any and all bids, 

THE SANITARY DISTRICT OF CHICAGO, 
By FRANK WENTER, 
President of its Board of Trustees. 
Attest: 
THOMAS F., JUDGE, Clerk. 


Chicago, Ill , Aug. 29, 1894, 36-iteow 





SEWER PROPOSALS, CRAN- 
FORD, N. J. 


Sealed proposals for the construction of 
sewers and appurtenances for the township of 
Cranford will be received at the Township 
Rooms until 8 o’clock p. m., Thursdar, Noy. 
8, 1894. Bids will be received separately for 
Sections A and B, each section including t wo 
lines, one of which will be built. The work 
consists of approximately 2.8 miles of pie 
sewers in Sectiun A , and 4.6 miles of pipe 
sewers in Section B. 

A certified check for $2,000, drawn to the 
order of the Township Treasurer, must accom- 
pany each bid. This check will entitle bidders 
to bid on one or both sections. The bidder to 
whom the work is awarded will be required 
to execute a bond for a sum of 25 per cent. of 
the contract price All bids should be ad 
dressed to the Township Clerk, marked: Pro- 
posals for Sewers, Cranford, N. J. Plans and 
specifications cau be seen at the office of the 
Township Clerk, Cranford, N. J., and at the 
office of the Chief Engsaeer at Summit, N. J.. 
after Oct. 24. 

The Township Committee reserves the right 
to reject any or all proposals. 

ROBERT C. PLUME, 
Township Clerk. 
CARROL PH. BASSETT, 


Chief Engineer. 42-3t 











